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STOMACH 


HE effect of drugs on the stomach is 

always of interest because of its possible 

therapeutic application in the treatment 

of gastric complaints, and also because 
the physician desires to know the effect of drugs 
on the stomach when given for any other purpose. 
Several papers have appeared recently which 
describe the effect of various drugs on gastric 
motility. Van Liere, Lough, and Sleeth (1) who 
employed a barium meal and fluoroscopy in 
human subjects report that ephedrine delayed the 
gastric emptying time 92 per cent. Using the 
same technique, Van Liere and Sleeth (2) found 
that benzedrine produced only a 28 per cent de- 
lay. Beyer and Meek (3) studied the action of 
benzedrine in more detail in dogs, using the intra- 
gastric balloon method as well as fluoroscopy. 
They observed that the drug produced an early 
but temporary increase in motility followed by a 
more prolonged, ‘complete inhibition of move- 
ments. These changes were reflected in the emp- 
tying time. Although gastric evacuation was in- 
creased at first, the total emptying time was 
prolonged. This would indicate that if a person 
were to inhale benzedrine too frequently after 
eating, a certain amount of gastric retention might 
result. 

Quigley (4), who employed the balloon method 
in human subjects, reports that 0.65 mgm. of 
atropine or 1.5 mgm. of homatropine completely 
abolished gastric hypermotility which had been 


Nathan Smith Davis Professor of Physiology and Pharmaco- 
logy, Northwestern University Medical School. 


produced by the administration of from 20 to 30 
units of insulin. It has been known for several 
years that insulin produces hypermotility by 
means of vagal impulses liberated by the brain 
centers in response to the lowered blood sugar 
(Quigley and Templeton, 5). Veach (6) reports 
that morphine increases the motility of the human 
stomach, whereas atropine has an inhibitory ac- 
tion. For this reason he suggests that in gastric 
hemorrhage atropine should be used instead of 
morphine, and that restlessness should be con- 
trolled by sedatives other than morphine. 

Barron and Curtis (7) have determined the 
effect of splanchnic resection on gastric motility 
in human subjects. After bilateral resection there 
was a marked increase in the duration of periods 
of motility and a definite increase in the number 
and amplitude of the contractions. This effect 
was still manifested after seven months. The total 
emptying time of the stomach was not affected by 
unilateral resection; bilateral resection, however, 
caused the stomach to empty more rapidly. The 
average emptying time was one hour and fifteen 
minutes less than before operation. This was 
undoubtedly the effect of removal of the inhibi- 
tory effect of the sympathetics on gastric motility. 

When the vagi in man are sectioned, the results 
are similar to those seen in the dog: the motility 
and tone are diminished and the rate of evacua- 
tion is slowed. Later, motility may improve, 
but solid food! is more slowly evacuated as late 
as one year postoperatively. Barron, Curtis, and 
Haverfield (8) sectioned the left vagus in a 
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patient who manifested hypertonus and delayed 
evacuation of the stomach presumably due to 
“vagotonia.” After the operation the hyper- 
tonus and motility were reduced and the stomach 
emptied normally. 

The extrinsic nerves of the stomach must 
operate in a smooth and integrated manner to 
produce normal gastric function. Yet the funda- 
mental elements of the peristaltic activity of the 
stomach are not modified by section of the extrin- 
sic nerves. Meschan and Quigley (9) have found 
that the only effect of vagotomy on the coérdi- 
nated peristaltic activity of the stomach and 
pyloric sphincter was a slight decrease in the 
frequency and intensity of the waves. However, 
an imbalance between the effects of the two 
innervations, the splanchnics and vagi, may be an 
important factor in the etiology of gastric dys- 
function. An imbalance may be responsible for 
the occurrence of ulcers in rabbits after section 
of the vagi, and in certain dogs after either 
vagotomy or splanchnicotomy. 

The picture of adynamic ileus or acute dilata- 
tion of the stomach has never been satisfactorily 
produced by prolonged splanchnic stimulation or 
by section of the vagus. Until this is accom- 
plished one will naturally question the importance 
of the nervous system in the etiology of these 
conditions; on the other hand, a@ priori evidence 
would lead one to believe that the extrinsic nerves 
are involved to some extent. 

In regard to the réle of the pyloric sphincter in 
regulating gastric evacuation, evidence has been 
accumulating which demonstrates that it plays 
a minor réle, the major factor being the motility 
of the stomach and antrum (Klein, 10; Thomas, 
11). Meschan and Quigley (9) have very recently 
studied the movements of the pyloric antrum and 
sphincter and the duodenal bulb in unanesthetized 
animals by means of a series of balloons. The 
results show that these three areas operate as one 
functional unit; waves which originate in the 
stomach pass successively over all three struc- 
tures. The pyloric sphincter tends to be relaxed 
most of the time, contracting only when a peris- 
taltic wave reaches it. This contraction persists 
while the wave proceeds into the duodenal bulb. 
The sphincter therefore operates to prevent 
regurgitation to a much greater extent than to 
regulate evacuation. Under normal conditions 
gastric evacuation is regulated primarily by the 
motility and tone of the stomach and not by a 
“valve-like” action of the sphincter. However, 
it should not be forgotten that pathological 
processes in the region of the sphincter may in- 
terfere with normal coérdination, and in addition 
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elicit myenteric reflexes which would render the 
sphincter hypertonic. The important point is 
that the pyloric sphincter behaves independently 
of or antagonistically to the stomach only when 
irritation or other pathology is present. 

In regard to the effect of drugs on gastric secre- 
tion, Gray (12) has shown that in dogs secreting 
at a constant rate in response to repeated injec- 
tions of histamine, atropine produces a definite 
inhibition of the rate of secretion. However, 
complete inhibition could not be obtained with 
tolerable doses of atropine. Occasionally, al- 
though the rate of secretion was decreased, the 
acidity of the juice was increased, which suggests 
that atropine in these cases inhibited the alkaline 
mucous secretion to a greater extent than the 
acid secretion. This observation has been made 
in human beings and probably accounts for some 
reports that atropine stimulates secretion, when 
the criterion of the effect has been the acidity of 
the gastric contents. In dogs atropine can com- 
pletely abolish the response to a meal; in man it 
can definitely but incompletely inhibit secretion. 
When this difference is understood, we may then 
know why some patients with peptic ulcer mani- 
fest a true hypersecretion of gastric juice. Such 
knowledge, of course, should reveal a rational 
therapeutic approach. 

Gray and Ivy (13) have shown that in dogs 
acetyl-B-methylcholine (mecholyl) when given 
in repeated small doses stimulates acid secretion 
as effectively as histamine. Large doses (1.0 
mgm.) have a marked inhibitory effect against 
histamine secretion. Reports on the effect of 
acetyl choline (the substance thought to be pro- 
duced by vagal nerve endings) and its derivatives 
on gastric secretion in human subjects are con- 
tradictory. However, those who have obtained 
inhibition, or a flow of alkaline secretion, have 
used rather large doses. Perhaps mecholy] in the 
proper dosage, alone or combined with histamine, 
may provide a means of stimulating the flow of 
pepsin, and provide therefore 2 method of study- 
ing the enzyme activity of the stomach in health 
and disease. The idea that mecholyl stimulates 
the secretion of gastric mucus in man has not 
been established. To ascertain this, saliva must 
not be swallowed, and this difficulty has not been 
avoided by experimenters on human subjects. 
One would predict on the basis of results on dogs 
that the proper dose of mecholyl should increase 
gastric acidity slightly, but not.as markedly as 
in the dog because the gastric secretory mecha- 
nism of the dog is more sensitive to atropine than 
that of man. Mecholyl may possess therapeutic 
merits because of its possible effect on the 
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secretion of mucus and because of its effect of im- 
proving gastro-intestinal muscular tone, but one 
must not overlook deleterious or disagreeable ac- 
companying reactions, as are so frequently ob- 
served after the administration of atropine. 

In a series of papers, Wilhelmj and his co- 
workers (14, 14a) have investigated the effect of 
acid in the stomach and in the intestine on the 
acidity of secreted gastric juice. They have 
found that acid operating from within the stom- 
ach has very little inhibitory effect, although 
acid in the duodenuni can normally decrease gas- 
tric acidity significantly. The inhibitory effect 
of acid in the duodenum is inversely related to 
the strength of the gastric secretory stimulus. 
For example, the inhibition against the gastric 
phase of secretion is greater than that against 
the cephalic phase or against histamine. These 
investigators have been concerned with the acidity 
of the juice only. Griffiths (15), Day and Webster 
(16), and Crider and Thomas (17) have all ob- 
tained evidence which indicates that the presence 
of acid in the duodenum exerts an inhibitory ac- 
tion on the rate of secretion of gastric juice. One 
cannot help but wonder what has happened to 
this mechanism in those patients with duodenal 


ulcer who manifest a hypersecretion. It has also 
been shown that the presence of acid in the 
duodenum relaxes the pyloric sphincter and the 
stomach (Thomas, Crider, and Mogan, 18), a 
condition which would favor regurgitation. It 
is very possible that the acidity of the gastric 
contents is regulated by a codrdination of these 
two processes; they must be in part concerned. 

The inhibitory effect of acid may in part be 
responsible for the observation of Hardy and 
Quanstrom (19). They found that in dogs with 
an obstructed jejunum, continuous gastric drain- 
age by the Wangensteen technique resulted in a 
greater volume of gastric secretion than intermit- 
tent drainage. They attributed their observation 
to the effect of distention, but the volumes of 
juice were probably too small to produce much 
distention. These authors make the significant 
observation that when continuous drainage is 
used in patients, the mineral loss is greater and 
should be carefully controlled. 

Chang (20) reports that the administration of 
histidine (larostidin) to patients with ulcer had 
no effect on the volume, the quantity of hydro- 
chloric acid, or the acidity of gastric secretion. 
Likewise no therapeutic effects were obtained. 


LIVER 


The effects of hepatectomy in the dog have 
been studied in detail by Mann (21). Recently 
this type of experiment has been extended to the 
monkey, an animal which more closely resembles 
man. Maddock and Svedberg (22) report that 
hepatectomized monkeys survive complete re- 
moval of the liver for from ten to seventeen hours 
if the blood sugar is maintained by the adminis- 
tration of glucose. In these animals urine forma- 
tion was decreased, sometimes to complete anuria. 
The blood sugar dropped very rapidly, from 88 
mgm. per cent to 30 mgm. per cent in the first 
postoperative hour. The blood urea remained 
constant or fell to less than half of the pre-opera- 
tive level, and depended on the degree of anuria. 
Amino-acids, uric acid, and bilirubin accumulated 
in the blood. The non-protein nitrogen increased 
on an average of 50 per cent, the rise being most 
marked in those animals which appeared to be in 
poor condition. The rise in uric acid is interesting 
in the light of the yellow-fever experiments of 
Wakeman and Morrell (23) who found no rise of 
uric acid in animals dying of the disease. It is 
apparent that even though histologically no nor- 
mal-looking liver tissue remains, there may still 
be a sufficient number of cells present capable of 
maintaining some of the function of the organ. 


Svedberg, Maddock, and Drury (24) have 
studied this problem in more detail in hepatecto- 
mized rabbits, some of which were also nephrec- 
tomized or eviscerated. The rabbits showed a 
marked rise in non-protein nitrogen, a large pro- 
portion of which was due to creatin. Evisceration 
exaggerated the rise in non-protein nitrogen and 
creatin, which indicated that these rises were 
not of visceral origin. The hepatectomized ani- 
mals showed a much greater increase in the un- 
identified portion of the non-protein nitrogen 
than simple nephrectomized animals. That these 
substances were of visceral origin was indicated 
by the fact that they did not increase in the 
hepatectomized eviscerated animals. Their ab- 
sence might account for the consistently longer 
life of the eviscerated hepatectomized animals. 
Other than this suggestion, very little is known 
about the actual cause of death after failure or 
removal of the liver. 

Allen, Bowie, McCleod, and Robinson (25) in 
1924 observed that depancreatized dogs main- 
tained on insulin developed severe fatty degen- 
eration of the liver. This condition could be pre- 
vented by including raw pancreas in the diet. In 
1933, Best, Ferguson and Hershey (26) demon- 
strated that the active constituent of raw pan- 
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creas is choline. Best and his co-workers (27) 
have shown that choline is also effective in pre- 
venting the development of fatty livers in rats 
fed a high fat or cholesterol diet. Channon, Platt, 
and Smith (28) have discovered that certain 
analogues of choline also possess activity, homo- 
choline being even more active than choline. The 
pathology of choline deficiency in rats has re- 
cently been studied by MacLean, Rideout and 
Best (29). They conclude that choline favors a 
normal distribution of fat between the liver and 
body depots, and also prevents a failure of cer- 
tain functions of the liver as revealed by glycogen 
storage and bromsulphalein excretion. 

The mode of action of choline is unknown. 
Since it is a constituent of lecithin, it has been 
presumed to be incorporated in the lecithin mole- 
cule and function as the latter in the utilization 
and transport of fat. In order to test this hy- 
pothesis Channon, Platt, Loach, and Smith (30) 
administered to rats on a high fat diet an active 
choline analogue, which can be distinguished 
chemically from choline. None of the compound 
could be found in the liver phosphatids of these 
animals. The mode of action of choline is still an 
open question. It is of interest, however, that 
fatty infiltration of the liver is a reversible process. 

Chaikoff and Kaplan have studied the distribu- 
tion of the various lipoid fractions of the blood 
and liver in depancreatized dogs with and with- 
out raw pancreas or choline in the diet. They 
report that in the absence of raw pancreas or 
choline, all the lipoid fractions decrease in the 
blood, the most marked changes being in the 
cholesterol ester fraction (31). These changes are 
reversed in the liver, in which the lipoids are in- 
creased with marked deposition of cholesterol 
esters (32). Feeding raw pancreas can prevent 
or rapidly restore the blood changes, but several 
weeks are required for the liver to be deprived of 
all excess fat (33). Choline is equally effective, 
except that in contrast to raw pancreas it never 
raises the blood cholesterol esters above normal. 
This difference in the action of choline and raw 
pancreas is absent if the pancreas is autoclaved 
(34). Chaikoff and Kaplan conclude that there 
are two active fractions in pancreas, one which 
is heat-stabile and resembles choline in its effect, 
and a second which is heat-labile and acts mainly 
on the blood lipoids. 

Dragstedt, Van Prohaska, and Harms (35) 
have presented evidence indicating that the 
beneficial effects of raw pancreas cannot be 
accounted for solely on the basis of its choline 
content. They obtained the additional factor in 
alcoholic extracts of the pancreas. These extracts 
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were found to be very potent in preventing fatty 
degeneration in depancreatized dogs. To the 
active principle, they gave the name “lipocaic.” 
A lively discussion is now in progress regarding 
this work. Regardless of whether lipocaic is a 
true hormone or is really different from choline, 
extracts of the pancreas made by Dragstedt’s 
method are active. This has been confirmed in 
rats by McKay (36). 

Recent work suggests that lipocaic or choline 
may have a wide application. Rabbits on a high 
cholesterol diet develop atherosclerosis as a 
result of lipoid deposition in the arteries. Huber, 
Brown, and Casey (37) report that lipocaic by 
mouth effectively prevents this pathological 
deposition. Grayzel and Radwin (38) have 
added lipocaic to the treatment of 3 cases of 
hepatomegaly in juvenile diabetics. Previous 
treatment with careful diet and insulin had failed 
to reduce the size of the liver. The regular ad- 
ministration of lipocaic by capsule to these sub- 
jects reduced the liver to normal size in from 
three to five months. The total blood lipoids also 
decreased. Withdrawal of the extract resulted in 
enlargement of the liver in one or two months. 
It is interesting that these authors observed the 
refractory hepatomegaly in juvenile diabetics. 
This may be due to the greater severity of dia- 
betes in children and may also be partially ex- 
plained on the basis of McKay’s observation (36) 
that young rats deposit more fat in their livers 
than adults when fed a high fat diet and that 
young animals develop a higher blood fat level on 
fasting (Rony, Mortimer, and Ivy, 39). 

There is another possible application for 
lipocaic or choline in human disease. It has been 
reported that progressive liver insufficiency is 
associated with a progressive fall in the blood 
cholesterol esters. In fact the direction of change 
in the blood constituents is apparently an excel- 
lent basis for prognosis in this condition (Epstein 
and Greenspan, 40). The cholesterol esters have 
been reported to fall rapidly after hepatectomy 
in the dog (Franke and Malczynski, 41). Since 
choline is able to restore the blood cholesterol 
esters to normal in depancreatized dogs suffering 
liver damage, it may also be effective in arresting 
or preventing progressive liver insufficiency in 
human cases. 

A still more effective agent in protecting the 
liver from necrosis and degeneration has been 
reported by Forbes, Neale and Scherer (42). 
They found that an extract of liver is capable of 
almost completely protecting the livers of rats 
from the marked necrosis and degeneration pro- 
duced by the injection or prolonged inhalation of 
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either chloroform or carbon tetrachloride. Four 
hundred rats were used in these experiments and 
the results were checked by microscopic examina- 
tion of the livers. Choline and the anti-pernicious 
anemia factor of the liver were found to be ineffec- 
tive under the same conditions. Calcium has 
been reported to counteract the toxicity of 
chloroform and carbon tetrachloride without, 
however, preventing histological changes in the 
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liver (Lamson, Minot, and Robbins, 43). Re- 
cently Neale (44) has reported that the active 
constituent of the liver extract is sodium xan- 
thine, a purine compound. Injection of this 
compound was very effective in protecting rat 
livers. Although it is not clear that sodium xan- 
thine is as effective in curing as in preventing 
hepatic degeneration, the substance may prove 
to be of future clinical importance. 


PANCREAS 


There is recent evidence which indicates that 
the digestive deficiency in pancreatic achylia 
may be corrected by the oral administration of a 
sufficient quantity of potent pancreatic enzymes. 
Beazell, Schmidt, and Ivy (45) produced a com- 
plete pancreatic achylia in the dog by separating 
the pancreas from the duodenum. When the 
animals were placed on a diet containing 62 per 
cent starch, the feces contained 18 to 39 per cent 
starch. 

The administration of diastatic enzymes (taka- 
diastase, malt amylase, or pancreatin) in rela- 
tively large amounts reduced the loss of starch 
in the feces by 50 per cent. Due to its partial 
inactivation by acid gastric juice, pancreatin 
was most effective when given in enteric coated 
tablets. 


Schmidt, Beazell, Crittenden, and Ivy (46) 
have extended this work to include a study of the 
effect of oral enzymes on fat and nitrogen diges- 
tion in canine pancreatic achylia. Enteric coated 
pancreatin in sufficient dosage was found to 
decrease nitrogen loss in the feces by 60 per cent, 
fat loss by 59 per cent. In addition fecal bulk was 
reduced approximately 40 per cent, and the stools 
were better formed. It seems probable from this 
work that pancreatic achylia in man may also be 
corrected by administration of the proper amount 
of pancreatic enzyme. Larger amounts, however, 
are required than has been customary in the 
past. It would be of interest to know whether the 
substance inactivated by autoclaving the pan- 
creas, in the studies of Chaikoff and Kaplan, is 
the enzymic fraction of raw pancreas. 


MINERAL NUTRITION 


Appendix. In 1935 Robertson and Doyle (47) 
reported that young rats fed a diet adequate 
except for minerals developed a marked intestinal 


stasis. Elimination of ingested carmine was 
greatly delayed, and autopsy revealed that the 
colon and cecum were dilated and filled with 
excessive amounts of fecal material. Additional 
Vitamin B complex was without effect, but the 
simultaneous addition of calcium carbonate and 
potassium carbonate relieved the condition. 

Robertson (48) later conducted similar experi- 
ments on 19 children, who received diets deficient 
in calcium and potassium. These subjects be- 
came constipated, and x-ray examination revealed 
that following a barium meal 33 per cent of the 
children retained barium in their appendices for 
from four to twenty-one days, whereas these 
same children on an adequate diet retained the 
barium for no longer than one day. She suggests 
that calcium deficiency should predispose to 
formation of fecaliths and to the development of 
infection in the appendix. 

Robertson (49, 50) has recently studied this 
phenomenon in more detail in young rats. The 


results indicate that calcium deficiency alone is 
almost entirely responsible for the appearance of 
stasis and constipation. This condition is accom- 
panied by an increase in the acidity of the accu- 
mulated material in the cecum and colon. Bac- 
teria] counts and dilution tests revealed the pres- 
ence of twice as many micro-organisms per unit 
weight in the contents of the colon and cecum of 
the deficient animals as in controls. The increase 
in acidity is probably an effect of the excess bac- 
teria whose growth is favored by the stasis. 
Bone. Bussabarger, Freeman, and Ivy (51) 
report that when the stomach is removed from 
growing puppies, the bones do not ossify to a 
normal extent when the puppies are maintained 
on a diet adequate for normal puppies. Homo- 
geneous osteoporosis is so severe that bony de- 
formities and even spontaneous fractures result. 
The osteoporosis is analogous to that observed 
clinically in severe cases of “celiac disease” with- 
out rickets. The deficient ossification is appar- 
ently due to a combination of at least three fac- 
tors: the absence of hydrochloric acid which nor- 
mally renders the less soluble calcium salts more 
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soluble and assists in the maintenance of an acid 
reaction in the intestine; the absence of the reser- 
voir function of the stomach which results in an 
increase in the rate of intestinal transport; the 
presence of a postcibal acidosis which is unfavor- 
able for calcium retention. Decalcification of the 
bone also occurs when the adult animal is gas- 
trectomized, but deformities and fractures do not 
result. 

Blood. Hart, Steenbock, Waddell, and Elve- 
hjem (52) in 1928 reported that rats maintained 
on an exclusive whole-milk diet developed a 
severe anemia which required copper as well as 
iron for its correction. Several years later Elve- 
hjem and Sherman (53) showed that the copper 
had no effect on the assimilation of iron, but func- 
tioned in the conversion of inorganic iron into 
hemoglobin. Since this time it has been generally 
accepted that copper is an essential element of 
nutrition. Recently, however, Beynon (54) has 
reopened the question of the mode of action of 
copper. She rendered rats anemic by feeding 
them milk. Some were given the iron alone, some 
iron and copper, and others iron and tartrate. 
The animals receiving only iron failed to gain 
weight, lost their appetites, and became very 
constipated. The other groups did not develop 
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these symptoms, but continued to grow and 
regenerate hemoglobin. The early administration 
of mineral oil or tartrate to relieve the constipa- 
tion in the first group permitted the animals to 
grow and regenerate hemoglobin as effectively as 
those receiving copper. She concluded from these 
experiments that copper acted by relieving con- 
stipation so that the animals could assimilate 
enough fats, carbohydrates, and protein to per- 
mit growth and hemoglobin formation. 

It was not suggested how the small amount of 
copper added to the diet might act to relieve 
constipation. Neither was evidence presented to 
show that constipation per se reduced the assimi- 
lation of fat, carbohydrates, and protein. In the 
light of the recent work of Rhodes (55), it would 
be of interest to know the effect of copper on the 
production of indol in the alimentary tract of the 
rat. Rhodes (55) found that in dogs fed diets of 
milk exclusively, the administration of indol 
caused an anemia to appear. Also, dogs fed a 
diet which produced black-tongue (canine pella- 
gra) developed an anemia when indol was given 
to them. The same quantity of indol fed to dogs 
on a normal diet did not cause a significant ane- 
mia. The administration of liver prevented this 
type of anemia. 


SURGERY OF THE SYMPATHETIC SYSTEM 


Telford (56) and Smithwick (57) have de- 
scribed operative procedures for sympathetic 
denervation of the upper extremity in which the 
first thoracic and inferior cervical sympathetic 
ganglia are left intact. Kuntz, Alexander, and 
Furcola (58) point out the inadequacy of this 
procedure. They studied the distribution of 
fibers from the first thoracic and inferior cervical 
ganglia in cats by degeneration experiments, and 
in cats and dogs by observations on sweating 
from the paws following electrical stimulation. 
Their results show that these ganglia contribute 
fibers to the brachial plexus which are distributed 
to the forelimb. Since there is a close correspond- 
ence in the distribution of preganglionic compo- 
nents of the thoracic nerves in Carnivora and 
man, no surgical procedure which leaves the first 
thoracic and inferior cervical ganglia intact can 
be expected to accomplish a complete sympa- 
thetic denervation of the upper extremity, accord- 
ing to Kuntz. 

Ashkenaz (59) has employed the visceropan- 
nicular reflex in the cat as an objective criterion 
of pain in order to follow sympathetic pain path- 
ways from the artificially distended gall bladder. 
This reflex consists of a contraction of the pan- 


niculus carnosus muscle following adequate pain- 
ful stimulation. By this technique he has found 
that centripetal fibers from the viscera enter the 
cord through a number of posterior roots. If an 
insufficient number of roots are sectioned the 
remaining ones assume the entire burden of con- 
duction without impairing the reflex. Further- 
more, the fibers may ascend some distance in the 
sympathetic trunk before entering the cord, or 
they may enter the cord directly and ascend 
entirely within it. The entire centripetal path- 
way is intercepted by sectioning the splanch- 
nic nerves, which confirms older observations 
(Shrager and Ivy, 60). Although vagus fibers to 
the gall bladder have been described, they are 
not involved in pain conduction. Ashkenaz 
points out that these findings account for the 
failure of many surgical attempts to relieve vis- 
ceral pain. Dorsal rhizotomy has never included 
a sufficient number of roots; section of the 
ventrolateral spinothalamic tracts may have 
failed because of ascending paths in the sympa- 
thetic trunk. Of several possibilities Ashkenaz 
recommends the following as a surgical proce- 
dure to be used in eliminating visceral pain path- 
ways: section of the sympathetic trunk in the 
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midthoracic region, combined with section of a 
sufficient number of white rami below the level 
of the trunk section. 

Adson (61) reports good results from division 
of the splanchnic nerves in one case in which 
three operations had been performed for biliary 
disease, but in which no stones or active chole- 


DIABETES 


Fisher, Ingram, and Ranson (62) have very 
recently published an excellent monograph on 
diabetes insipidus, in which they review in detail 
their own work and that of others in this field. 
Various investigators have produced diabetes in- 
sipidus by means of lesions located in the pos- 
terior lobe of the hypophysis, the infundibular 
stalk, or in the hypethalamus. The exact inter- 
relationship of these various regions in the con- 
trol of water balance has remained obscure be- 
cause of technical difficulties in localizing lesions 
in such minute, inaccessible, and contiguous 
structures. In 1935, Fisher, Ingram, and Ranson 
(63) applied to a study of this problem the 
Horsely-Clark stereotaxic instrument by means 
of which they were able to place discrete lesions 
in various parts of the hypothalamic and hypo- 
physeal region without disturbance to adjacent 
structures. They demonstrated that following 
properly placed bilateral lesions in the hypothala- 
mus, diabetes insipidus uniformly developed. 
Immediately after operation a transient polyuria 
appeared, which persisted usually from three to 
eight days. The cause of this transient phase is 
still unknown. This was followed by an inter- 
phase lasting from two to eleven days during 
which water exchange returned practically to 
normal. This was in turn succeeded by the per- 
manent phase of polyuria, during which three to 
ten times the normal quantity of urine was con- 
sistently voided. Similar results’ were obtained 
in monkeys, as reported by Ingram, Fisher, and 
Ranson (64). That the polyuria is primary to the 
polydipsia was demonstrated by Richter (6s), 
Richter and Eckert (66), and Fisher, Magoun, 
and Heterington (67). 

Fisher and his co-workers (63, 68, 69) have 
reported on the histological changes in the ani- 
mals with diabetes insipidus. The characteristic 
finding was a degeneration of the supra-optico- 
hypophyseal tract, the degree of polyuria being 
directly related to the degree of involvement of 
this tract and to no other changes. This was 
accompanied by degeneration of the supra-optic 
nucleus, which was recently confirmed by Ras- 
mussen (70), and degeneration in the pars ner- 


cystitis had been found. He believes that, if 
diagnostic procaine block anesthesia of the 
splanchnic nerves results in the sudden cessation 
of pain, one is justified in dividing these nerves 
from abdominal viscera after failure of usual ab- 
dominal operations. Some method to prevent re- 
generation of the severed nerves should be utilized. 


INSIPIDUS 


vosa with disappearance of pituicytes, recently 
confirmed by Gersh (71). 

Since attempts to produce the polyuria by 
surgical removal of the posterior lobe has not met 
with uniform success, Ingram and Fisher (72) 
studied this problem also in cats. They found 
that in order to produce diabetes insipidus all 
the tissue histologically resembling the posterior 
lobe must be removed, including that found along 
the infundibular stem. Failure to do this prob- 
ably accounts for the lack of success of earlier 
investigators. This work led to a revision of the 
description of the anatomy of the neural division 
of the hypophysis, as discussed by Ranson, 
Fisher, and Ingram (69). They maintain that 
the neural division consists of three parts, (a) the 
true pars nervosa, (b) the infundibular stem, and 
(c) the medial eminence, which forms at one and 
the same time the base of the stem and the floor 
of the third ventricle. These three parts repre- 
sent one functional unit, since the histological 
structure is identical throughout and is easily 
distinguishable from the adjacent hypothalamus; 
furthermore, interruption of the supra-optico- 
hypophyseal tract produces exactly the same 
histological degenerative changes throughout the 
system. Working independently and from widely 
different approaches, Tilney (73) and Wislocki 
and King (74) have reached the same conclusion, 
that the stem and medial eminence (so-named by 
Tilney) constitute a functional unit together 
with the pars nervosa. Diabetes insipidus will 
develop only when all or nearly all of this tissue 
is removed or denervated. 

Experimental diabetes insipidus can be con- 
trolled by extracts of the posterior division of the 
pituitary gland which contain the anti-diuretic 
principle (63). Fisher (75) and Fisher and 
Ingram (76) have shown that although the 
pituitary glands of diabetic cats contain histo- 
logically normal intermediary lobes and a normal 
content of intermedin (melanophore-expanding 
principle), the neural division shows marked his- 
tological degeneration and possesses neither anti- 
diuretic, pressor, nor oxytocic substances. They 
conclude, therefore, that in diabetes insipidus 
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there is a deficiency of the secretion of the anti- 
diuretic principle and that the elaboration of this 
component, as well as of the pressor and oxytocic 
components, is under control of the supra-optico- 
hypophyseal tract. 

Although the evidence is conclusive that the 
neural division of the hypophysis is the site of 
elaboration of these hormones, no definite glan- 
dular cells had been identified in this structure. 
The only specialized cell present is the pituicyte, 
which has been considered a special type of glial 
cell. However, Gersh (71) has recently presented 
histological evidence which indicates that the 
pituicytes are really glandular elements. He has 
supported this conclusion by physiological evi- 
dence as well. When the water intake of rats was 
restricted, the number and size of the glandular 
cells increased; upon restoring a normal water 
intake their number and size reverted to normal. 
This correlates well with the findings of Gilman 
and Goodman (77), that if rats are deprived of 
water, a condition which would demand careful 
water conservation, the antidiuretic hormone 
can be found in the urine. If the water intake is 
normal the hormone could not be detected in the 
urine. Gersh finds that these glandular elements 
are supplied by nerve fibers which descend in the 
infundibular stem. Section of these nerves results 
in degeneration of the glandular cells accom- 
panied by polyuria. The evidence therefore ap- 
pears complete that removal or degeneration of 
the glandular elements of the neural division of 
the hypophysis produces a deficiency in anti- 
diuretic hormone which manifests itself as dia- 
betes insipidus. 

However, this is not the whole story. It is well 
known that complete hypophysectomy does not 
produce diabetes insipidus. Accordingly, in addi- 
tion to the deficiency factor there must also be a 
positive factor, presumably resident in the an- 
terior lobe, which is involved in the genesis of this 
disease. Limiting ourselves to recent literature on 
this aspect of the question, Dodds, Noble, and 
Williams (78) and Keller (79) were able to abol- 
ish an experimental diabetes insipidus by remov- 
ing the anterior lobe of the pituitary gland. In 
regard to the mechanism by which the anterior 
lobe accomplishes its diuretic effect, it is natural 
to suspect the thyroid-pituitary relationship. 
Keller (79) administered a pituitary extract con- 
taining the thyrotropic hormone (see previous 
review) to dogs in which the polyuria had been 
abolished by removal of the anterior lobe. Poly- 
uria was restored temporarily by this procedure. 
The temporary nature of the effect he attributed 
to the well known anti-thyrotropic effect. He 
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concluded that the anterior lobe maintains polyu- 
ria by virtue of its thyrotropic effect. Fisher and 
Ingram (80), on the other hand, ‘ound in polyuric 
cats that thyroidectomy reduced the polyuria by 
only 50 per cent, which indicated that the thy- 
rotropic mechanism could be only partly respon- 
sible for the diuretic effect. That this is true also 
for man was shown by Findley and Heinbecker 
(81) who performed a total thyroidectomy in a 
clinical case of diabetes insipidus. Postopera- 
tively the polyuria was reduced no further than 
could be accomplished pre-operatively by restrict- 
ing the intake of sodium chloride. It remains for 
the future to clarify the mode of action of the 
anterior lobe of the hypophysis in the genesis of 
diabetes insipidus. 

From the results of animal experiments, pa- 
tients should manifest permanent diabetes insi- 
pidus only when the entire posterior lobe or the 
supra-optic portion of the hypothalamus is degen- 
erated and some anterior lobe tissue is present. 
They should also manifest a permanent although 
milder polyuria when the stalk is severed so as to 
obtain degeneration of the posterior lobe. How- 
ever, it is known that in some patients, diabetes 
insipidus may clear up spontaneously or after 
several injections of pituitrin, which indicates 
only a temporary suppression of secretion of the 
anti-diuretic principle. In a long-standing case of 
diabetes insipidus a decrease in polyuria might 
indicate a degeneration of the anterior lobe and 
prognosticate the development of Simmon’s 
disease. 
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HEAD 


Thoma, K. H.: Traumatic Injury of the Condyloid 
Process of the Mandible. New England J. M., 
1938, 218: 63. 

Traumatic injury of the condyloid process is not 
easily diagnosed, and is often difficult to treat. The 
injuries may be classified as follows: 


I. Subluxation (unilateral or bilateral) 
II. Dislocation without fracture (unilateral or 
bilateral) 
1. Forward 
2. Backward 
3. Upward 
III. Collum fracture (unilateral or bilateral) 
A. Overriding of fragments 
B. Displacement of condyloid process 
1. Forward 
2. Medial 
3. Lateral 
C. Dislocation of the condyloid process 
1. Medial 
2. Lateral 
IV. Traumatic ankylosis (unilateral or bilateral) 


Subluxation, often the result of minor trauma, 
causes weakness of the joint. In some cases the 
condyle catches every time the jaw is opened wide, 
and recedes with a jumping motion. In other cases 
the meniscus, because of rupture of the attachment 
to the external pterygoid muscle, remains station- 
ary, the condyle slides off it, and the anterior margin 
makes an annoying sound when striking the articular 
eminence. Treatment is limitation of motion by a 
dental appliance, or intermaxillary ligation to gain 
complete rest for from three to six weeks. 

Dislocation without fracture is more often bi- 
lateral than unilateral. Forward dislocation is the 
most frequent type. The condyle is locked an- 
teriorly to the articular eminence by muscle tension. 
The incisor teeth show an open bite and the condyles 
stick out prominently in front of the tragus of the 
ear. Careful manipulation, often under general 
anesthesia, will reduce the dislocation, and in order 
to prevent recurrence and chronic dislocation rest 
of the joint as directed for subluxation is required. 

Backward dislocation is due either to detachment 
and forward displacement of the meniscus so that 
the head of the condyle can move further up into 
the articular fossa, or to forceful crushing of the 
condyle through the bone into the audifory canal, 
which is recognized by hemorrhage from the ear. 
Treatment consists of careful manipulation under 
ether and several weeks of rest with the occlusal sur- 
face of the teeth held apart by a rubber wedge to 
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prevent the muscles from pulling the condyle into 
the fossa. Ankylosis may result in spite of this. 

Upward dislocation may occur in conjunction 
with backward dislocation (displacement of menis- 
cus), or it may result when the head of the condyle 
is forced through the glenoid fossa into the middle 
cerebral fossa. Treatment is the same as for back- 
ward dislocation except that external drainage may 
be indicated. Ankylosis may result. 

Collum fracture or fracture at the neck of the 
condyle occurs frequently and in multiple fractures 
is often overlooked. The roentgenogram should 
cover the area of the joint in all cases of facial injury. 
The fracture may be unilateral or bilateral. If not 
treated, shortening of the ramus due to overriding 
of the fragments may cause malocclusion. 

Displacement of the condyloid process is common, 
Forward, medial, and lateral displacements occur. 
Reduction may be accomplished by manipulation 
under avertin or ether anesthesia, and immobiliza- 
tion of the mandible by ligation to the upper jaw. 
Often open reduction is indicated through an in- 
cision parallel to the zygomatic arch. 

Dislocation of the condyle may be associated with 
the fracture. Median dislocation is the common 
type because of anatomical conditions. Continued 
force after the fracture has occurred pushes the 
medially bent condyle through the capsule out of 
the socket. Lateral dislocation is rare because of the 
very strong outer ligament. Reduction of the dis- 
located and fractured condyle is of great importance, 
and generally open reduction must be resorted to. 
This is followed by intermaxillary ligation. Unless 
infection sets in ankylosis is rare in these cases. 

Ankylosis of the jaw may follow traumatic injury, 
although it is more frequently caused by infectious 
arthritis, otitis media, and osteomyelitis of the 
ramus. Orlow (Deutsche Ztschr. f. Chir., 1903, 66: 
399), who wrote one of the most comprehensive 
articles on mandibular ankylosis, found trauma as 
the cause in 28 of 100 cases. In 23 of these cases the 
trauma was due to accidents, such as a fall on the 
chin, a blow, or a fracture of the body of the jaw 
or base of the skull. In a few cases there was a com- 
pound fracture due to gunshot injury, and in 2 cases 
forceps delivery was the cause. We therefore find 
ankylosis resulting from a variety of traumatic in- 
juries. The immiediate causes, however, are inter- 
articular hemorrhage, comminution of the joint, and 
secondary infection. A case of fracture of the base 
of the skull complicated by otitis media and mas- 
toiditis is reported. 

The onset of ankylosis is not always promptly 
recognized because its development is gradual and 
is often overshadowed by more noticeable symptoms 
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Fig. 1. Collum fracture, bilateral, with fracture at 
symphysis of mandible; the x-ray shows a fracture of 
the condyle on the left, with forward displacement of 
neck and overriding due to muscular contraction. 


such as swelling of the face, fractures of the body 
of the mandible or base of the skull, and secondary 
infection of adjacent parts. In infants mandibular 
ankylosis often is overlooked during the period of 
nursing from the breast or the bottle, and may not 
be discovered until much later when solid food is 
given. 

When ankylosis is complete there is generally 


little difficulty in establishing a diagnosis as the pa- 


tient’s chief complaint is a long-standing history of 
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inability to open the mouth. Fracture of the condyle 
of recent origin, which often prevents free motion, 
can be ruled out easily enough. Muscular trismus, 
however, sometimes produces complete locking of 
the jaw or pseudo-ankylosis, and when it becomes 
chronic, as in cases of actinomycosis and myositis 
ossificans, may be mistaken for ankylosis vera. The 
more common acute type of trismus of the masseter 
and internal pterygoid muscles is more easily dif- 
ferentiated, because it is as a rule of very recent 
development, and is due to infection, particularly 
pericoronal infection around a partly erupted third 
molar. It is also attended by pain, swelling at the 
angle of the jaw, painful deglutition, and a rise in 
temperature. X-ray examination discloses the con- 
dition. For the purpose of differential diagnosis it 
should also be remembered that the head of the 
condyle may be the seat of osteoma or chrondroma. 

Roentgen examination often gives valuable in- 
formation, although the result may be disappointing 
on account of anatomical conditions. In cases 
in which hyperostosis is excessive and ankylosis with 
the base of the skull or zygoma is involved, good 
roentgen demonstration of the deformity is espe- 
cially difficult. It is nearly always necessary to take 
exposures from various angles, and the anteroposte- 
rior as well as lateral positions are needed. Sometimes 
stereoscopic pictures are of value. 

_ The treatment of ankylosis is surgical. Division 
of the fibrous connections in the joint is seldom suc- 
cessful, partly on account of the great depth of the 
condyle, which makes access difficult, and partly be- 
cause this severance would hardly give permanent 
relief. Osteotomy at the neck of the condyle with 
arthroplasty often prevents reattachment, but only 





Fig. 2. Collum fracture with median dis- 
location. C=condyle, F =fracture. 





Fig. 3. Collum fracture with lateral displacement. C= 
condyle. 
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temporarily. The most satisfactory result is gained 
from osteo-arthrotomy. 

In performing an osteo-arthrotomy a horizontal 
incision made over the zygomatic process and ex- 
tended at right angles in front of the ear down to the 
tragus gives the desired exposure. The condyloid 
process is sectioned first, generally at its attachment 
to the ramus, at about the height of the mandibular 
notch. The condyle is then excised. If there is con- 
siderable hyperostosis the chisel has to be used to 
separate the bone from the base of the skull or from 
the zygomatic arch. If the coronoid process is in- 
volved the osteotomy must be performed in the 
upper part of the ramus, with separation and excision 
of both the condyloid and coronoid processes. 

Eight case histories illustrating various forms of 
traumatic injury are reported. 


EYE 


Hourn, G. E.: X-Ray Visualization of the Naso- 
lacrimal Duct. Ann. Otol., Rhinol. & Laryngol., 
1937, 46: 962. 

The use of radiopaque material in the x-ray study 
of the lacrimal duct was originated in 1909 by 
Ewing. Hourn has supplemented the usual antero- 
posterior and lateral plates by using a modified 
dental film within the nose, which eliminates con- 
fusing bone shadows. In a study of treatment or 
perspective operation in disorders of the efferent 
lacrimal system it is of definite value to know the 
exact point of stricture. In the Mosher-Toti opera- 
tion the anterior ethmoid cells may be visualized 
by the Proetz displacement method with lipiodol 
and an intranasal film. Campbell suggests the use 
of a bismuth stripe over the ventral extremity of the 
middle turbinate to determine the overhang of this 
turbinate in relation to the lacrimal fossa. 

The anatomical details of the lacrimal sac and 
canal are discussed. Schaeffer has demonstrated 
many variants from the so-called typical naso- 
lacrimal duct. He states that at least two important 
types of nasolacrimal ducts are encountered. One 
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‘ig. 1. “II,” nasal film made from dental film as in 
ma” Film placed i in nasal cavity as in “III.” 
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Fig. 2. 
lipiodol entered the sac. 
common duct. 
left duct partially emptied as shown in anteroposterior 
view. 


Note normal duct on the left. On the right no 
Constriction apparently at the 
Eight to ten minutes after injection, the 


type is quite regular in contour and is in direct line 
with the lacrimal sac with which it gradually 
merges. The other main type is very irregular, some- 
what tortuous, and not infrequently connected with 
the lacrimal sac in a side to side union. Both types 
may have diverticula, but they are more frequently 
found in ducts with irregular walls. The so-called 
valves which have been described at the junction 
of the sac and the duct, at the nasal ostium, or 
between these two locations are probably mucosal 
folds resulting from embryological remnants. 

The intranasal film as a substitute for the lateral 
view is used in adults who do not present the 
technical difficulties encountered in children, or in 
adults in whom there is mechanical interference in 
the proper placement of the film. 

The Eastman dental film, cut down as illustrated, 
is satisfactory. After shrinking and cocainization the 
average adult nose will accommodate the film. The 
plane of the film can be altered or, if there is an 
insurmountable obstruction, the other nasal chamber 
can be utilized. The anterior border of the film 
should extend at least 5 mm. anterior to the ventral 
extremity of the middle turbinate. The base of the 
film should be over the second bicuspid to the second 
molar teeth. 

After expressing the contents of the lacrimal sac 
a No. 24 needle is introduced via the cocainized 
punctum. The small needle is used because of the 
ease with which it can be introduced, in spite of 
the fact that it offers a good deal of resistance to the 
lipiodo]. Lipiodol diluted with equal parts of olive 
oil is used for the pathological cases, and the un- 
altered lipiodol for the normal duct or those which 
empty promptly. It is especially important in the 
latter group that the duct be injected in the x-ray 
room and that preparation be made for prompt 
exposure. 
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Fig. 3. Stenosis at lower portion of sac in the first two 
radiographs, while in the third the stenosis is in the middle 
third of the duct. 







To facilitate accurate angulation the dental point- 
er cone is invaluable. The central ray should pass 
slightly anterior to the dense superior lateral portion 
of the superior orbital margin near the zygomatico- 
frontal suture, medially and caudally, at an angle 
of 25 degrees to the lower end of the lacrimal fossa. 
An exposure of 2 seconds, using 60 kv. and 25 ma. 
at a target-film distance of 18 in. is approximately 
correct. 

To investigate the condition of the duct distal to 
the stricture a curved tube was made, with clasps 
to slip over an antroscope, to allow the introduction 
of a No. 4 silk wound catheter by direct vision into 
the nasal ostium of the lacrimal duct. In favorable 
cases the lacrimal duct may also be probed through 
the director. Epwarp S, Pratt, M.D. 


EAR 
Rosenberger, H. C.: Solitary Xanthoma of the 
External Auditory Canal. Arch. Otolaryngol., 
1937, 26: 395. 


The author has reported in considerable detail on 
a case of solitary xanthoma of the external auditory 





canal. 
Xanthomatous lesions are of special interest to the 
dermatologist because of their frequent appearance 
on the surface of the body as xanthomatous papules, 
tubercles, nodules, tumors, infiltrated plaques, striz, 
or non-elevated, smooth, plane areas. They are of 
special interest to the ophthalmologist because they 
are on the conjunctiva and the cornea. The general 
surgeon and the pathologist deal with xanthomatous 
lesions in the tendons, lungs, spleen, skull, and brain, 
while the otolaryngologist encounters them in the 
mouth, esophagus, trachea, and bronchi. In this 
connection, the author has been unable to find in the 
literature an instance of the occurrence of xanthoma- 
tous tumor of the external auditory canal. 
James C. BRASWELL, M.D. 
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Kennedy, R. H.: Epithelioma of the Lower Lip. 
Ann. Surg., 1937, 106: 577. 


In epithelioma of the lower lip, conservative 
treatment demands the removal of the lymph drain- 
age area whether or not metastatic involvement of 
the lymph nodes is evident. When lymph nodes 
were not palpable before operation, metastases were 
never found except in the submental or submaxillary 
nodes. Whenever involved nodes were found in 
other regions, clinical evidences of metastases were 
invariably definite before operation. In some pa- 
tients in whom no dissections of the neck were made, 
metastases developed during the period of observa- 
tion, but only in the submental or submaxillary 
regions first. When there is no clinical evidence of 
metastases, the author believes that block excision 
of the submental and submaxillary nodes is sufficient. 
The mortality of this operation is low, the morbidity 
brief, and the scar not unsightly. In a series of 339 
patients, it was found that the majority of deaths 
occurred when a more extensive procedure was 
undertaken, e.g., a bilateral block dissection at one 
operation, an extensive plastic procedure on the lip, 
or a partial resection of the jaw. There were 163 
patients who had block dissections to the omohyoid 
crossing, with no more extensive procedure on the 
lip at the same operation than a V excision. There 
were 9 deaths. This represents the mortality in 
block dissections of the neck (5.5 per cent). Since 
bilateral block dissections were effected on many 
patients in two operations, these 163 patients had 
214 block dissections. Therefore, one might con- 
sider the mortality of this operation as 4.2 per cent. 

If involvement of the submental or submaxillary 
nodes is present, no arrest of the disease can be 
expected from this limited operation. More exten- 
sive excision must be undertaken. A detailed de- 
scription of the suprahyoid operation is presented. 

The following routine for the treatment of epi- 
thelioma of the lower lip is suggested: 

In all local lesions a biopsy or excision should be 
made. Grade 1 lesions not more than 1 cm. in diam- 
eter without deep ulceration, without infiltration 
apparently extending to muscle, without palpable 
nodes in the neck, and of comparatively brief dura- 
tion, may be treated locally only on the responsibil- 
ity of the surgeon, but the lesion must fulfill all these 
requirements. The local lesion may be treated either 
by surgery or irradiation. If nodes are not palpable 
or if the surgeon does not believe palpable nodes con- 
tain metastases, a block dissection of the submental 
and of one or both submaxillary regions should be 
effected at one operation. Only one side may be dis- 
sected in case the lip lesion is in the lateral third 
only. If metastases are found in this dissection, a 
further block dissection should be performed to the 
omohyoid crossing on the side involved. If palpable 
nodes are present, and are believed to contain cancer, 
the patient should undergo a block dissection of the 
nodes of the neck to the omohyoid crossing. If the 
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lesion is in the middle third of the lip, this dissection 
should be bilateral and should be undertaken in two 
operations. If the surgeon considers that the general 
condition of the patient does not warrant a block 
dissection to the omohyoid crossing with an opera- 
tive mortality of possibly 5.5 per cent as against a 
cancer mortality of at least 20 per cent, he may 
treat the lesion locally only, stating his reason on the 
chart. If nodes other than submental and sub- 
maxillary are found to be involved, the remainder of 
the lymph drainage area down to the clavicle should 
be excised. Any operative procedure undertaken 
upon patients with fixed nodes should be considered 
experimental and palliative only. Otherwise these 
patients should receive radiation therapy for pallia- 
tion only if the radiotherapeutist consents. Follow- 
up observation shall be monthly for the first year, 
every two months for the second year, every three 
months for the third year, and then every six 
months for the duration of life. 
JosepH K. Narat, M.D. 


NECK 


Clute, H. M., and Albright, H. L.: The Manage- 
ment of Minor Complaints After Thyroidec- 
tomy. New England J. M., 1937, 217: 547. 

The surgical management of toxic goiter is a well 
standardized procedure. Minor postoperative diffi- 
culties are: 

1. Difficulty in breathing and swallowing. 

2. Changes in the voice. 

3. Injuries to the superior and inferior laryngeal 
nerves. 

4. Scars. 

5. Deformity in the contour of the neck. 

The best relief for postoperative difficulties in 
breathing and swallowing is to have the patient sit 
up following the operation, and to bend the neck for- 
ward as much as possible when swallowing. 

An increased secretion of mucus can be controlled 
with the potassium present in Lugol’s solution, by 
the administration of morphine in quantities sufh- 
cient to suppress the cough reflex, by inhalation of 
steam or tincture of benzoin, postural drainage, and 
minute doses of atropine. 

The sense of a lump pressing on the trachea is 
sometimes due to edema of the prethyroid tissue, but 
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more frequently to an actual collection of fluid. The 
patient should be transported with the head flexed 
on the chest following the operation. The accumula- 
tion of serum follows incomplete hemostasis, the liga- 
tion of too large pedicles of tissue, the inclusion of 
too large pieces of muscle in the mattress suture, and 
the use of too large suture material. The authors 
use ‘‘o00”’ ties in the skin, ‘‘o”’ ties in the gland, and 
very fine chromic catgut for the prethyroid muscles. 

If the hematoma is small, one can poultice the 
wound; but if it is good-sized it is best to clean it out 
and find, if possible, the oozing vessel, close the flap 
with skin clips, and enclose a small rubber drain in 
one corner. The drain should emerge from an angle 
of the scar and be removed within from twenty-four 
to forty-eight hours. 

The general edema across the front of the neck is 
due to too large an incision. For brawny edema, 
immediate probing is done and an ice collar is ap- 
plied for one hour every other hour. 

Postoperative pain across the back of the neck and 
shoulders is more frequent in older people, and is 
probably due to a hyperextension of the neck during 
the operation. Codeine and aspirin are more efiec- 
tive than morphine in controlling this pain. 

Change in the voice is attributed, by Roeder, to 
injury of the superior laryngeal nerves. It can be 
avoided by accurate opening, exposure, and clamp- 
ing of the superior thyroid vessels just outside the 
thyroid gland; and, if possible, by clamping of the 
branches individually and separate ligation. 

The impression has been gained that the superior 
laryngeal nerve is sensory, as well as motor, to a part 
of the larynx and a part of the pharynx, which is 
involved in important reflexes. 

Special pains should be taken to insure a good 
scar. If a wrinkle can be found, a scar should be 
made there. Over a large adenoma the incision 
should be carried slightly upward because the skin 
will retract downward after its removal. Clips are 
used to close the skin, every other clip is removed 
after twenty-four hours, and all clips are removed 
after forty-eight hours. Scar deformities can be 
avoided by preserving the hypoglossal nerve and by 
filling the suprasternal area with prethyroid muscle. 
To avoid relapse in the pyramidal lobe, it is re- 
moved, if found, at operation. 

FrepD S. Mopern, M.D. 














BRAIN AND ITS COVERINGS; CRANIAL 
NERVES 


Dandy, W. E.: Intracranial Pressure Without 
Brain Tumor. Ann. Surg., 1937, 106: 492. 


The author reports in detail the histories of 22 
cases in which the signs and symptoms of increased 
intracranial pressure were present without an intra- 
cranial tumor or a space-occupying lesion of any 
kind. A clinical diagnosis of unlocalized brain tumor 
was usually made, but was excluded by ventriculog- 
raphy. The ages of the patients varied from nine 
and one-half to forty-eight years. Headache was the 
chief symptom in the majority of the cases, but the 
common signs of increased intracranial pressure were 
usually present. In 13 of the 22 cases the symptoms 
had been present for less than one year before the 
patient applied for treatment. Papilledema was the 
outstanding objective finding in every case. The 
intracranial pressure of the spinal fluid varied from 
250 to 550 mm. of water. With 2 exceptions, the cell 
count and globulin of the spinal fluid were within 
normal limits. In only 1 case was the Wassermann 
reaction positive in the blood and cerebrospinai 
fluid. In every instance, by ventriculography, the 
ventricles were found to be small, usually markedly 
undersized and symmetrical. 

The author recommends a right subtemporal de- 
compression if the symptoms and objective findings 
indicate its need. Subtemporal decompression is 
necessary in most, but not all, cases because the 
intracranial pressure frequently persists for months 
and even years. In every case in which subtemporal 
decompression was done the author reported a com- 
plete spontaneous cure. He calls attention to the 
very rapid increase and decrease of intracranial 
pressure, varying from one extreme to the other, all 
within two or three minutes. This extreme varia- 
tion in intracranial pressure, he believes, can only 
be explained by variation in the intracranial vascu- 
lar bed, probably through vasomotor control. Since 
fluid is never in the subdural space, the only other 
place where it could be formed to excess and cause 
intracranial pressure, without increasing the size of 
the ventricles, would be in the substance of the 
brain. Ropert ZOLLINGER, M.D. 


Villaret, M., Cachera, R., and Fauvert, R.: Vascular 
Reactions in the Brain to Solid and Gaseous 
Emboli (Les réactions vasculaires du cerveau au 
cours des embolies solides et gazeuses). Presse méd., 
Par., 1937, 45: 1555- 

Villaret and his associates report an experimental 
study of the effect of solid and gaseous emboli on 
the cerebral blood supply. They used the technique 
of Forbes and Wolff for direct microscopic examina- 
tion of the blood vessels of the cerebral cortex, em- 
ploying dogs under chloral anesthesia as the experi- 
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mental animals. They also made photomicrographs 
every five seconds, and by so doing they had a graphic 
record of their findings which could be studied in 
detail. 

For producing solid emboli they employed pul- 
verized pumice stone in suspension; the particles had 
a diameter of approximately 150 uw. As these par- 
ticles were sharp, they undoubtedly caused more 
irritation of the vascular endothelium than smooth 
particles. The pumice stone suspension was injected 
into the common carotid on the same side as the 
trephine opening. Two types of reaction to this 
injection were noted: 

1. A vascoconstriction of all the arterioles of the 
pia mater, which caused an ischemia and pallor of 
the surface of the brain. This constriction was 
noted at a distance from the site where the embolus 
was arrested. 

2. There were arteriolar spasms manifested by 
the spasmodic formation of notches in the walls of 
the arterioles. This phenomenon occurred just at 
the site of a bifurcation of an arteriole in the larger 
branch of the two. These spasms reduced the caliber 
of the larger branch and tended to direct the blood 
stream toward the smaller branch. They occurred 
at various distances from the site where the embolus 
was arrested. 

To produce gaseous emboli, air was introduced at 
various points in the carotid or in the pulmonary 
vein. In some cases very small air bubbles could be 
seen in the blood stream of the cerebral cortex with- 
out any interference with the circulation. In other 
cases a large air embolus temporarily blocked the 
circulation, leaving the arteriole above it empty of 
blood. But after a few minutes the circulation was 
reéstablished by a rhythmic movement of the column 
of blood. No air bubbles were ever demonstrated in 
the veins, although it is evident that the air must 
have left the circulation by this route after passing 
through the capillaries. It is probable that this 
passage through the capillaries caused so great a 
dispersion of the air embolus that the resulting air 
bubbles were too small to be demonstrated in the 
veins of the pia mater. An injection of adrenalin, 
which increased the blood pressure, facilitated the 
reéstablishment of the circulation in the cerebral 
vessels, while any drug that caused hypotension, 
such as amyl nitrate, inhibited the reéstablishment 
of circulation and prolonged the period of ‘obstruc- 
tion by the air embolus. 

The authors note that their experiments show that 
while solid emboli cause arteriolar vasoconstriction 
and spasm in the brain, gaseous emboli produce no 
such reactions in the arteriolar walls; however, 
gaseous emboli may produce a temporary ischemia 
in the area supplied by the arteriole in which a me- 
chanical obstruction by the embolus occurs. 

ALIcE M. MEyERs, 
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Puech, P., and Krebs, E.: Traumatic Intracranial 
Serous Meningitis and Arachnoiditis (Ménin- 
gites séreuses et arachnoidites encéphaliques trau- 
matiques). J. de chir., 1937, 50: 749. 


Puech and Krebs look upon serous meningitis and 
arachnoiditis as one of the commoner end-results of 
craniocerebral injuries. Classifying these complica- 
tions as to being early or late, localized or diffuse, in 
the vault or at the base (chiasmal or posterior fossa), 
the authors emphasize the difficulty of diagnosis 
offered by such pathology, and point out the fact 
that without operative interference it may be con- 
fused in its early state with cerebral edema alone, 
meningeal -hemorrhage, hematoma, or the hypo- 
tension of the cerebrospinal fluid following a cranial 
injury. Its late appearance may cause it to be con- 
fused with tumors or old subdural hematomas. 

In a series of 46 cases of craniocerebral injury on 
the service of Vincent, which were operated upon, 20 
were observed to present a serous arachnoiditis or 
“meningitis” with pockets or large lakes of cerebro- 
spinal fluid trapped in dense arachnoidal membranes, 
and some with cortical scars, depending upon the 
extent of the original injury. All of the 20 patients 
recovered and were definitely benefited by the opera- 
tion. Following localization of the lesion either by 
ventriculography or by clinical signs, osteoplastic 
flaps were turned down, the cystic accumulations of 
fluid were drained, the thickened arachnoidal mem- 
branes were removed, cortical scars were resected, 
and the patients were left with large decompressive 
craniectomies. Such operative treatment was re- 
garded with great enthusiasm and expectation. 

While the authors offer several theories as to the 
pathogenesis of this lesion of the meninges, they 
obviously believe that the mechanism of its produc- 
tion is poorly understood. They suggest that the 
lesion may be a secondary cicatricial reaction of the 
arachnoid following mechanical injury of the arach- 
noid, or the end-result of a resorbed hematoma, or, 
more vaguely, an irritative reaction of the arachnoid 
on a toxic or directly infectious basis. They stress, 
however, the importance in the patient’s history of 
what may seem to be only an insignificant head in- 
jury, and point out also that a chiasmal arachnoidi- 
tis, for instance, need not always result from trauma 
to that very region, but may follow injury in a more 
remote portion of the head. Joun Martin, M.D. 


Davis, L., and Weil, A.: The Effect of Radiation 
Therapy Upon Intracranial Gliomas. Ann. 
Surg., 1937, 106: 599. 

In an attempt to learn the true effects of radiation 
therapy upon intracranial gliomas, 3 procedures 
may be followed: 

1. Tumors so treated may be compared with 
untreated tumors of the same type. 
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2. A comparison may be made between regions 
of the tumor which have been treated and areas of 
tumor tissue which have not been exposed to radia- 
tion and which are remote from the primary focus 
of operation. 

3. Biopsy material obtained at the time of opera- 
tion and preceding radiation may be compared with 
autopsy material or specimens obtained at a second- 
ary operation after prolonged treatment. 

Of these methods the second is preferable. 

In the comparison of 2 untreated cases with 4 
cases of glioblastoma which had been operated 
upon and treated with roentgenotherapy, the im- 
pression was gained that the treated tumors were 
much more solid, and, microscopically, they had 
larger central areas of necrosis, with an increase in 
the stroma, collagenic, and argyrophile fibers. At 
the periphery of the necrotic areas there was found 
an intense proliferation of tumor cells, apparently 
not inhibited by radiation. In 1 case of medullo- 
blastoma the authors found little evidence of radia- 
tion effect, whereas in an ependymoma, marked in- 
hibition of tumor growth was noted. The authors 
were unable to note an appreciable difference in the 
survival periods of the treated and the untreated 
cases. 

The use of radium therapy was tried in 14 cases. 
Cross-fire radiation was employed over two areas of 
the skull. Each patient received 2,000 mgm. hours 
per day until a total of 160,000 mgm. hours had 
been received through the two portals. With this 
therapy the clinical impression was gained that the 
cases treated by radium progressed more satisfac- 
torily than a similar group treated by roentgeno- 
therapy or left untreated. This impression was not 
substantiated, however, when subjected to rigid 
analysis against the authors’ records. 

In the discussion of the paper the senior author 
makes the following cogent remarks, “... we must 
maintain a scientific attitude toward the problem 
of radiation therapy in intracranial gliomas. We 
must require the same criteria as are required in a 
physiological experiment. We must know as accu- 
rately as possible how much of the tumor has been 
removed surgically. We must know accurately the 
histological character of the tumor before roent- 
genotherapy. We must know the exact amount of 
radiation therapy given, and we must make an 
effort to study the brain or any remaining tumor 
after radiation therapy has been given. Such cases 
must be compared accurately with cases in which 
the tumor has a similar cell type but in which no 
radiation therapy has been given. Only after these 
exacting conditions have been fulfilled and correlated 
with the clinical course will we be able to state 
accurately and definitely the effect of radiation 
therapy upon gliomas.” Jonn Wiitste Epon, M.D. 























CHEST WALL AND BREAST 


Hicken, N. F., Best, R. R., and Hunt, H. B.: Dis- 
charges from the Nipple: Their Clinical Sig- 
nificance and Mammographic Interpretation. 
Arch. Surg., 1937, 35: 1079. 

A spontaneous discharge from the nipple of a 
non-lactating breast is indicative of a physiological 
or pathological abnormality, but it furnishes no 
clue as to the provocative factor. 

An abnormal discharge from the nipple means 
that the causative lesion has originated within or 
has secondarily invaded the ductal and secretory 
system of the breast. A hemorrhagic, serosanguine- 
ous or serous discharge is not pathognomonic of any 
disease but may be associated with a papilloma, a 
carcinoma, a sarcoma, or a simple cyst. A serous, a 
greenish white, a purulent, or a milky discharge 
may be symptomatic of desquamative epithelial 
hyperplasia, postlactation involution, ‘caked 
breast,”’ retention mastitis, infection of the milk 
ducts, cysts, or galactoceles. 

A method of obtaining an accurate roentgeno- 
graphic pattern of diseased or normal milk ducts has 
been developed. It consists of cannulating the ori- 
fices of the ducts with a blunt No. 26 gauge needle 
and then distending them with contrast mediums, 
after which a stereoscopic roentgenogram is made. 







Fig. 1. 


Fig. 1. Mammogram in a case of papilloma, showing the 
bleeding duct visualized by the injection of 2 c.cm. of 
colloidal thorium dioxide. The papilloma appears as a 
“negative shadow” in the ampulla. Figs. 2a and b. Mam- 
mograms in a case of carcinoma. A shows a bleeding duct 
into which 2 c.cm. of colloidal thorium dioxide was injected. 
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Any pathological condition which destroys, invades, 
obstructs, or distorts the ducts can be readily 
detected. 

These visualizing mammograms are invaluable in 
determining the location and extent, and identify- 
ing characteristics, of pathological states which 
produce abnormal discharge from the nipple. Typi- 
cal mammograms demonstrating a papilloma, a 
carcinoma, a simple cyst, an infected cyst, retention 
mastitis, ‘“‘caked breast,” a galactocele, and post- 
lactation involution are presented. 

The pre-operative visualization of the breast per- 
mits an accurate diagnosis and the employment of 
the proper remedial measures. By its use the need 
for biopsy and prophylactic mastectomy will be 
reduced to a minimum. Josepu K. Narat, M.D. 


Soupault, R., and Moulier, S.: The Antitoxin 
Treatment of Abscess of the Breast (L’ana- 
toxithérapie des abcés du sein). Ann. méd.-chir., 
Par., 1937, 2: at. 


Impressed by the necessity of repeated surgical 
intervention in the drainage of abscesses of the 
breast, by the frequent undesirable cosmetic result, 
and by the prolonged morbidity of the patients, 
Soupault and Moulier used staphylococcus anti- 
toxin in the treatment of 29 cases of threatened or 
early breast abscess, with complete recovery in 27 


DISMACED DCTS 





Fig. 2b. 


The outer segment of the duct is smooth, tortuous and di- 
lated; the inner portion has but few communicating ducts, 
for they have been destroyed, displaced, and compressed by 
the malignant tumor. B shows a duct emitting a serous secre 
tion. The same destructive process is present as was observed 
in the bleeding duct, but it is not so far advanced. 
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of these cases. The 2 cases without recovery were 
streptococcic infections, which did not respond to 
staphylococcus antitoxin treatment, and were 
treated, therefore, by the usual surgical measures. 
They were, in a sense, control cases. 

The authors are enthusiastic about the antitoxin 
form of treatment of breast abscess, and have be- 
come convinced of the specificity of its action in most 
of their cases. The invading organism is usually 
found to be the one which may be cultured from the 
skin of the patient, it having gained admission 
through the opening in the nipple or through fissures 
in the nipple at the time of lactation. In 8 cases the 
cure was complete in from six to forty days, without 
scar, residual fistula, or intraglandular induration. 
The serum, obtained from the Pasteur Institute, is 
injected in 4 doses according to the technique of 
Ramon in his treatment of cutaneous staphylococcus 
infections. Joun Martin, M.D. 


Keynes, G.: The Place of Radium in the Treatment 
of Cancer of the Breast. Ann. Surg., 1937, 106: 
619. 

In 1922 Keynes started to treat cancer of the 
breast with interstitial radium alone. For the first 
two years he considered only cases with recurrent 
disease following operation; because of the good 
results obtained, however, the treatment was ex- 
tended for the next four and one-half years to very 
advanced or inoperable primary tumors of the 
breast, and later, to all types of carcinoma of the 
breast, either alone or with conservative surgery. 

The radium has always been applied with needles. 
The usual distribution of the needles is shown in an 
illustration but not actually described in the text. 
No radon has been used. In those instances in 
which surgical operation was also employed, it pre- 
ceded irradiation as a rule and was performed with 
the diathermy needle. No dissection of the axilla 
has ever been carried out. The procedure has finally 
been condensed into the following general rules: 

1. If the tumor is large or the diagnosis is uncer- 
tain, local removal of the tumor followed by radium 
treatment is indicated. 

2. If the tumor is very bulky, local removal of 
the breast followed by radium treatment is in- 
dicated. 

3. The axilla must never be dissected. 

4. Radium treatment alone may be used (a) if 
the tumor is of moderate size and the diagnosis is 
certain and (b) if the patient refuses operation. 

If the carcinoma extended to the supraclavicular 
lymph nodes, or even further, the case was con- 
sidered as unsuitable for treatment by radium. 

For statistical purposes the cases were divided 
into 3 groups: 

I. Disease apparently ‘confined to the breast. 

II. Disease apparently confined to the breast and 
axilla. 

III. Disease advanced or inoperable. 

The total number of patients treated up to the 
end of March, 1937, was 325, and, if the cases of 
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the last three years are excluded, the total was 250. 
The percentage survival rates among these 250 
cases were as follows: 

Percentage of Patients Alive After Three Years 





U. C. Hat 
Surgical 
percentage 


Survival 


Number percentage 


Group 








I | 85 83. 79.2 
II QI 
Ill 74 
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Percentage of Patients Alive After Five Years 





Ey 75 71.4 | 60.1 
II | 66 | 29.3 | 


Ill | 60 | 





39-5 





23.6 | 





1U. C. H. column contains a comparable series of a similar number of 
patients treated by surgery alone at the University College Hospital. 


It appears from these figures that in Group I the 
survival rate for radium is substantially higher than 
for operation alone; in Group II it is approximately 
the same; and in Group III no suitable surgical 
group was found for comparison since patients be- 
longing to that group are judged as being inoper- 
able. The higher rate in Group I is attributed to the 
lower postoperative mortality and especially to the 
fact that the interstitial administration of radium 
acts upon the cancer cells without disturbing them 
and thus without disseminating the disease. 

Aside from the better results, the advantages of 
the conservative treatment are that only slight 
mutilation of the breast follows, that there is prac- 
tically no postoperative mortality or shock, and 
that lymphatic edema of the arm never develops. 
The disadvantages are the difficulty of interpreta- 
tion of the results, postirradiation fibrosis, and the 
increased liability to neuralgia or rheumatic pain in 
the treated areas. T. Leucutta, M.D. 


Harrington, S. W.: Carcinoma of the Breast. 
Results of Surgical Treatment When the Car- 
cinoma Occurred in the Course of Pregnancy 
or Lactation and When Pregnancy Occurred 
Subsequent to Operation (1910-1933). Ann. 
Surg., 1937, 106: 690. 

A complete study has been made of all of the cases 
of carcinoma of the breast in which operation was 
performed at the Mayo clinic between 1910 and 1933. 
Of this entire group special studies were made on two 
series of cases: (1) cases in which the malignancy was 
present in the course of lactation or pregnancy; and 
(2) cases in which pregnancy occurred subsequent 
to radical amputation of the breast. 

The first special study was made on a group of 92 
cases to determine the results of operative treat- 
ment, and it was found that the results of operation 
in these cases were not as satisfactory as the results 
in the entire series of cases in which operation was 
performed from 1910 to 1933. The results indicate 

















SURGERY OF 


that the condition is by no means hopeless, and in 
those cases in which invasion of the lymph nodes had 
not occurred at the time of operation, the results 
were satisfactory. 

The second special study was made in a group of 
55 cases. The three, five, ten’ and fifteen-year sur- 
vivals from the time of operation were determined. 
The survivals following the birth of the first baby 
were determined from one to fifteen years after the 
birth of the baby. Of the 37 patients of the second 
series who were traced, 33 lived one or more years 
after the birth of the baby, and of 12 patients whose 
babies were born fifteen years or more before the 
time of the inquiry, 7 had survived. This group is of 
particular interest because it establishes the fact 
that patients may survive many years following 
childbirth and may have as many as three deliveries 
following operation for carcinoma of the breast. The 
operative results in this group were satisfactory and 
the final results were found to be more satisfactory 
than those of the entire series. 

It is difficult, and may be hazardous, to draw any 
definite conclusions from this study other than 
what has been stated above, namely, that it is pos- 
sible for patients to bear children following radical 
amputation of the breast and to live for many years 
without recurrence of the carcinoma of the breast. 
However, Harrington does not believe that it should 
be inferred from this study that pregnancies subse- 
quent to radical amputation may not be followed by 
metastatic malignancy. It must be remembered 
that these cases in reality constitute a selected 
group, inasmuch as all patients who give birth to 
children at full term must have survived operation 
approximately a year, and usually patients who 
survive that long are in good general condition. This 
eliminates many of the patients whose malignancy is 
of high grade. This unintentional selectivity in- 
creases by necessity as the interval increases from 
the time of operation. 

Although the results in this series were far better 
than it was expected they would be, the author will 
continue to advise young women who are in the 
child-bearing period of life not to have subsequent 
pregnancies after radical amputation of the breast. 
It is gratifying, however, to know that if pregnancy 
does develop subsequent to radical amputation, the 
patient may give birth to babies at full term and that 
metastatic malignancy may not develop as a con- 
sequence. In these cases the prognosis is probably 
more favorable if the patient does not nurse the baby. 


Sailer, S.: Sarcoma of the Breast. Am. J. Cancer, 
1937, 31: 183. 


Sarcoma of the breast is comparatively rare. 
Standard texts state that from 0.5 to 9.0 per cent of 
all malignant tumors in the breast are sarcomas. At 
St. Luke’s Hospital in New York, the proportion was 
I sarcoma to 125 carcinomas, or 0.8 per cent. The 
total number in thirty-five years was 15 sarcomas. 

Spindle-cell fibrosarcoma occurred 5 times. These 
tumors were rather characteristically uniform in 
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structure, both grossly and microscopically, and 
showed the greatest differentiation of the entire se- 
ries. Two of them appeared in pre-existing fibro- 
adenomas and showed a slow growth until malignant 
change became evident. 

Fibromyxosarcoma was found in 2 cases. These 
tumors showed marked differences in their amount 
of myxomatous tissue. One patient in whom the 
production was abundant ran a rapid downhill course 
with local recurrence and pulmonary metastases. 

Neurogenic sarcoma was found in 1 case only. It 
was diagnosed as neurogenic in origin, and although 
no nerve filaments entering the growth were demon- 
strable, the microscopic structure appeared to war- 
rant the diagnosis. 

Polymorphous-cell fibrosarcoma was present in 3 
cases. These tumors showed little differentiation 
histologically, and appeared to be rapidly infiltrat- 
ing in nature. 

One rhabdomyosarcoma, which occurred prima- 
rily in the breast, was reported. The only other 
similar case in all the literature was one reported by 
Billroth in 1860, involving a girl sixteen years old. 
The present case was that of a colored woman thirty- 
eight years old. She noticed a lump in her left breast, 
which apparently disappeared, but returned ten 
months later. It grew rapidly, and was removed 
only to recur seven months later. It was again ex- 
tirpated, and three weeks later the patient was 
seized with generalized abdominal cramps, vomit- 
ing, and other signs of incomplete intestinal obstruc- 
tion. After two weeks she died. At autopsy, an 
ulcerated mass was found in the left axilla. Tumor 
nodules studded the pleural surfaces of both lungs, 
infiltrated the tracheobronchial nodes, and were 
scattered through the lung tissue. The liver con- 
tained two nodules. A hard, pedunculated tumor 
projected from near the greater curvature of the 
stomach into its lumen, and nearby was a smaller 
mass in the mucosal wall with ulceration of its sur- 
face. Two similar nodules projected into the lumen 
of the jejunum, one of which, near the ileocecal 
valve, had caused the intussusception. A micro- 
scopic section of the original tumor was practically 
identical with the axillary recurrence at autopsy. 
Both showed large myoblasts having a granular 
cytoplasm and deep-staining nuclei, and both were 
centrally and excentrically placed. Scattered about 
were occasional elongated ribbon-like fibers with dis- 
tinct longitudinal striations. Between these were 
small polyhedral spindle cells and still smaller round 
cells, as well as strands of connective tissue which 
showed some leucocytic infiltration. The nodules in 
the liver showed elongated muscle fibers with dis- 
tinct striations, as well as round, spindle, and poly- 
hedral cells, similar to those in the original tumor. 
The same was true of the tumor tissue from the 
lungs, the stomach, and the intestine. 

The mixed tumors were three in number. Two 
were of the mesodermal type, and one contained 
both proliferating ectodermal and mesodermal de- 
rivations. There was one chondromyxofibrosarcoma, 
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one osteochondrofibrosarcoma, and one carcinosar- 
coma. J. DanreL WILLEms, M.D. 


TRACHEA, LUNGS, AND PLEURA 


Livraga, P.: Clinical Study on the Diagnosis and 
Treatment of Malignant Tumors of the Lungs 
(Studio clinico sulla diagnosi e terapia dei tumori 
maligni del polmone). Arch. ital. di chir., 1937, 47: 
63. 


The author points out the significance of early 
diagnosis of malignant tumors of the lungs with re- 
gard to the possibility of proper treatment. He in- 
sists that the condition be kept in mind in order that 
early diagnosis may be made. One of the obstacles 
to early diagnosis is the preconceived notion that 
the condition is rare. Primary carcinoma of the 
lungs is most frequent between the ages of forty-five 
and fifty-five years, and there is a preponderance in 
the male sex. Many factors and variables enter into 
the etiology, and pathogenesis. Among these may 
be included hereditary predisposition, occupation, 
the trades, dust, chemicals such as naphtha and 
benzene, analine, and paraffin. 

As concerns the clinical manifestations, a dry, 
spasmodic cough with viscous, pearly sputum tinged 
with blood in a male over forty years of age with no 
tuberculosis or other reasonable cause of cough is 
one of the early symptoms which should lead to the 
suspicion of pulmonary carcinoma. There may be 
pain of a constricting nature. When the medi- 
astinum is involved there may be severe respiratory 
difficulty with even asthmatic symptoms. Hemop- 
tysis is not rare and sometimes may be severe enough 
to endanger life. 

Early respiratory difficulty may be due to massive 
atelectasis of the lungs or occlusion of a bronchus. 
Later paralysis of the phrenic nerve may cause 
respiratory difficulty. In advanced cases there may 
be paralysis of the recurrent laryngeal nerve and 
even paroxysms of cardiac palpitation. Compres- 
sion of the phrenic nerve is exceptional in benign 
tumors. Involvement of a superior pulmonary lobe 
may affect the sympathetic nervous system with a 
resultant oculophrenic recurrent nerve syndrome. 

Findings on local thoracic examination are vari- 
able. Walke has described retraction of the chest 
wall in cirrhotic or atelectatic cases. Vocal fremitus 
is at times increased. There is ordinarily dullness 
on percussion; auscultation may reveal bronchial 
breath sounds, and sometimes moist rales. At other 
times there may be an abolition of fremitus, dimi- 
nution of the breath sounds, or absence of the breath 
sounds when the neoplastic proliferation has led to 
occlusion of a large bronchus with resulting ate- 
lectasis. Fever may occur as the result of secondary 
infection of the tumor. 

In the author’s experience the following are im- 
portant aids in the diagnosis of pulmonary carci- 
noma: the characteristic dry spasmodic cough with 
blood-tinged sputum in the absence of tuberculosis, 
a sense of oppression in the thorax, enlargement of 





the supraclavicular and axillary lymph glands, and 
intercostal and pleural pains. In advanced cases 
superficial lymph gland metastases may reveal the 
condition. Stropeni made the diagnosis in a seventy- 
five-year-old woman with subcutaneous metastases 
in the epitrochlear region. 

As concerns the site, the tumor more commonly 
arises in a bronchus and secondarily invades the 
pulmonary parenchyma. Central alveolar carci- 
noma of the lung is more rare; it reaches the hilus 
through the lymphatics. Alveolar carcinoma tends 
to spread to the periphery and the pleura. These 
regions are particularly favorable for radical treat- 
ment. 

Important aids in diagnosis are x-ray examination, 
bronchoscopy, and bronchography. Blood examina- 
tion usually shows an eosinophilia due to compres- 
sion of the vagus. The author prefers Sauerbruch’s 
exploratory thoracotomy to trocar punctures for 
biopsy examinations. The former permits thera- 
peutic intervention if that becomes necessary. 

In differential diagnosis we must consider all sub- 
acute and chronic diseases of the lungs which are 
accompanied by infiltration or cavitation; these in- 
clude especially tuberculosis, chronic inflammation 
with delayed resolution, actinomycosis, syphilis, 
aneurism of the aorta, bronchiectasis, pulmonary 
abscess, gangrene, and echinococcus cysts, as well as 
sarcomas. The variety of pulmonary pathology 
offers considerable possibility for diagnostic error. 
Cavalozzi at the Institute of Pathologic Anatomy at 
Milan (1925-1932) reports 34 cases in which there 
was a correct clinical diagnosis in 25.4 per cent; the 
condition was suspected in 11.8 per cent, and com- 
pletely missed in 45.4 per cent. A difficult condition 
to diagnosis is pulmonary cancer with cavitation. 
In fact, pulmonary cancer may be present as a 
cavity opening into a bronchus, almost identical in 
general symptomatology, findings, and x-ray ap- 
pearance to simple suppuration. In fact, Kindberg 
has propounded the aphorism that in all pulmonary 
suppuration after forty years of age we should sus- 
pect the existence of pulmonary cancer. It has been 
recorded that empyema may coexist with a carci- 
noma and mask the existence of the latter. 

Sarcoma is not rare and its spherical appearance 
in the roentgenogram may be confused with echi- 
nococcus disease. It is important to differentiate 
between primary and metastatic pulmonary carci- 
noma. 

The author describes various thoracic operations 
including superior mediastinotomy. He notes that 
Sauerbruch’s two-stage and three-stage operation 
has lowered the mortality rate to from 10 to 15 per 
cent. He further emphasizes that one-stage lobec- 
tomy is to be done in pulmonary carcinoma only in 
the absence of infection and in the presence of a free 
pleura. 

In conclusion it may be stated that the author 
bases his essay on his experiences at the Surgical 
Clinic of the University of Berlin under Sauer- 
bruch’s direction. He discusses in detail the eti- 
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ology, pathogenesis, clinical manifestations, diag- 
nosis, and treatment of malignant tumors of the 
lung. A variety of clinical and autopsy records are 
presented with numerous roentgenograms and a 
thorough bibliography. This is a most instructive 
and up-to-date consideration of this important sub- 
ject. Jacos E. Kxery, M.D. 


Roepke, W.: Long Standing Recovery after Opera- 
tion on a Pulmonary Carcinoma (Mehrjahrige 
Heilung nach Operation eines Lungencarcinoms). 
Zentralbl. f. Chir., 1937, p. 803. 


In the first case which the author describes a 
tumor in the upper lobe of the lung was found after 
a metastasis in the pectoral lymph nodes was re- 
moved. The operation went along smoothly. Eight 
weeks later, because of a bronchial fistula, empyema 
set in, but was cured. The patient, a woman, died 
four and one-half months later from a brain metas- 
tasis. 

in the second case the patient was a sixty-five- 
year-old woman, in whom an oéphorectomy was 
done in 1930 for malignancy of the ovary. The 
histological study at that time revealed a pleomor- 
phic carcinoma. In 1933, there was an isolated 
metastasis in the right lower lobe. A firm, lumpy 
tumor with infiltrations into the lung tissue was re- 
moved. Primary wound healing occurred. Histo- 
logical study revealed the same kind of tumor as was 
removed with the ovary. According to the cell 
character it was probably a Grawitz tumor primary 
in the region of the ovary. The woman is alive and 
healthy, at present, three and one-half years after 
the operation. (STAHNKE). Purite SHaprro, M.D. 


HEART AND PERICARDIUM 


Nissen, R.: Questions of General Interest in Heart 
Surgery (Einige allgemein interessierende Fragen 
aus der Chirurgie des Herzens). Schweiz. med. 
Wehnschr., 1937, 2: 861. 

Experiences in injuries. According to collective 
statistics, the mortality in heart injuries treated 
surgically amounted to about 50 per cent. Nissen 
himself operated in 7 cases with 2 deaths. Nothing 
was found on the posterior wall of the right auricle 
of the first patient who died; the second patient died 
sixteen days later from purulent pericarditis and 
empyema. In 4o per cent of all cases a pericardial 
effusion was present. This is difficult to explain for 
Nissen never found a spontaneous closure of the 
pericardium. In 4 cases, however, there was a true 
mediastinal gun-shot track, that is, the pericardium 
was injured at a point where there was a counter- 
pressure against the sternum, costal cartilage, or in- 
tercostal musculature. The duration of the effusion 
varied. At first, the respiration and pulse were not 
always essentially affected. Circulatory insufficiency 
occurred suddenly. Electrocardiographic examina- 
tions after suture showed tracings like those of 
cardiac infarct although no coronary branch had 
been ligated. In this connection, the author pre- 
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sented 3 cases observed by himself; in a fourth, 
however, the outer branch of the left coronary artery 
had been ligated. Nissen cited a case in which a 
like electrocardiogram was produced by a darning 
needle which had perforated the anterior and pos- 
terior walls of the right ventricle and remained in 
situ. It was remarkable that in his own 4 cases these 
electrocardiographic changes had completely dis- 
appeared after ten days. 

Intervention because of valvular defects. Cutler and 
Santar each, in 1 case, converted a stenosis into an 
insufficiency with doubtful early result. Further 
operative efforts in this direction have not been 
made. On the other hand, experimental excision or 
splitting of the pericardium has been tried in mitral 
and tricuspid insufficiency. This, however was a 
double-edged procedure. In aortic stenosis and 
arterial hypertension, on the contrary, Felix per- 
formed experimental plication of the pericardium 
with paralysis of the diaphragm. This too failed in 
its purpose. 

Operation for massive lung embolism. Fichelter 
collected 160 cases with 9 recoveries. The greatest 
difficulty was the diagnosis, for it was certain that 
many patients died from the Trendelenburg opera- 
tion per se who otherwise would probably have re- 
covered spontaneously. Operation should be de- 
ferred to the last moment. 

Treatment of coronary sclerosis. Improvement of 
the myocardial circulation was attempted by means 
of plastic muscular flaps taken from the anterior 
chest wall and sutured to the myocardium by Beck, 
Tichy, and Moritz. In 11 operations Beck had 5 
deaths and 4 notable improvements. O’Shaughn- 
essy performed cardio-omentopexy in 6 cases with 
2 deaths and 3 quite satisfactory results. Lezius 
produced experimental adhesions between the an- 
terior surface of the heart and the lower lobe of the 
left lung. The last procedure requires further in- 
vestigation. 

Sequele of pericarditis. The author discussed the 
various forms of these sequel and the indications 
for operation (typical precardial thoracolysis of 
Brauer and Delorme’s decortication). In 5 decortica- 
tions Nissen had only 1 complete success. He con- 
sidered the radical excision of all indurated tissue 
to be unwise. A moderate layer of connective tissue 
should be left to replace the pericardium. The proper 
order of decortication, first left, then right, advised 
by Schmieden, was not of great importance. The 
difference in the dilatability of the ventricles and 
consequently the causes of the insufficiency following 
stasis, were determined by the anatomical peculiar- 
ity of the two ventricular walls. 

Liberation of the heart from extrapericardial pres- 
sure. The results were more favorable because the 
organ was a healthy one. Nissen published 4 roent- 
genograms of patients upon whom he operated suc- 
cessfully; the pressure had been caused by lympho- 
cysts of the lower mediastinum lying upon the base 
of the heart, with stasis in the area of the superior 
vena cava; and fibroma of the lower mediastinum, 
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gastrocardiac syndrome, with esophagospasm. He 
also reported a case of successful bilateral chon- 
drotomy for pectus carinatum. In funnel breast, in- 
fundibular thorax, the depressed sternum could be 
mobilized by the Sauerbruch-Nissen operation and, 
by continuous traction, held in the improved posi- 
tion until healing occurred. Compression of the 
heart by mediastinal emphysema and by the cura- 
tive jugular incision was mentioned. 

Gastrocardiac syndrome; epidiaphragmatic syn- 
drome. The author rejected von Bergman’s opinion 
that in these conditions the fibers of the vagus are 
stimulated and cause coronary stenosis. These 
anginous pains may persist notwithstanding dilata- 
tion or operative treatment of the cardia. With this 
spastic reaction type, Nissen contrasted the atonic 
form represented by mega-esophagus which he ob- 
served several times in connection with atony of 
the heart and blood vessels. Any major surgical 
procedure is prohibited. 

Organic heart disease and thyroidectomy. The 
author questions the theoretic manifestations. 
Practically the results, except in angina pectoris, 
are said to be immediately apparent. The author 
observed some favorable cases; but the signs of 
impaired function are not to be underestimated. 
They occurred in 85 per cent of the cases and neces- 
sitated the continuous administration of thyroid 
extract. At any rate the operative indication should 
be restricted to organic heart disease with unfavor- 
able prognosis. In angina pectoris, removal of the 
stellate ganglion, paravertebral ganglionectomy, or 
novocaine injection should be cons‘dered before 
thyroidectomy. If subtotal thyroidectomy were 
equally successful the situation would be different. 
(FRANz). J. M. Satmon, M.D. 


Grassi, A.: An Experimental Contribution to the 
Study of the Reéstablishment of the Cardiac 
Circulation by Means of Live Muscle after 
Ligature of the Coronary Arteries (Contributo 
sperimentale allo studio del ristabilimento della 
circolazione cardiaca a mezzo di muscolo vitale 
previa legatura delle coronarie). Arch. ital. di chir., 
1937, 47: 234. 

Stimulated by the work of Beck on the establish- 
ment of coliateral circulation in the myocardium, 
Grassi conducted a series of experiments in rabbits 
to study this circulation. The experiments consisted 
of attaching to the myocardium the pectoralis minor 
in some animals, the pectoralis major in others, and 
the omentum in still others, in an attempt to 
establish a source of blood supply for the myo- 
cardium other than that of the coronary arteries. 
Along with this procedure one or more of the 
coronary arteries were ligated. Fourteen animals 
were operated upon; 1o survived the operation. 
The left coronary artery and a large branch of the 
right coronary artery were ligated simultaneously. 
The animals were sacrificed as long as six months 
after the operation. The muscle grafts always took 
hold readily and early. Microscopic sections re- 
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vealed very little degenerative change in the muscle 
of the heart. The adhesions which were inevitable 
to the procedure caused no difficulty in the me- 
chanics of the heart. The adhesions of the peri 
cardium to the heart also carried some blood vessels. 
Electrocardiographic tracings made before, during, 
and after the operation indicated that changes in the 
conduction occurred only during the operation. 
Late tracings revealed minimal changes in conduc- 
tion. A. Louis Rosi, M.D. 


MISCELLANEOUS 


Dunhill, Sir T. P.: Some Abnormalities of the 
Pharynx, Esophagus, and Diaphragm (In- 
cluding Diaphragmatic Hernia). Brit. J. 
Radiol., 1937, 10: 702. 


The common abnormality in the pharynx is the 
pouch, too often called an esophageal pouch (diver- 
ticulum). The protrusion occurs between the trans- 
verse and oblique bundle of the inferior constrictor 
muscle of the pharynx. The author prefers a one- 
stage operation, and performs a preliminary gastros- 
tomy if the patient is starved. He reports 11 cases 
without an operative death. Carcinoma may occur 
in the pharyngeal pouch. 

A short esophagus with a partial thoracic stomach 
is not so rare, and the author has observed 29 of 
these cases. A long history of dysphagia tends to 
rule out carcinoma as a cause of the symptoms. 
Radiological evidences are stenosis, dilatation of the 
esophagus, and ulceration. The symptoms are pain 
above the left costal margin, discomfort, and a feel- 
ing of utter helplessness, probably because the tho- 
racic loculus causes great pressure on the heart and 
pericardium. The diagnosis is not easy and depends 
on the x-ray findings. 

The author demonstrated radiological findings in 
the various types of diaphragmatic hernia. 

Ear O. Latimer, M.D. 


Weinberg, J.: Diaphragmatic Hernia in Infants; 
Surgical Treatment with the Use of Renal 
Fascia. Surgery, 1938, 3: 78. 


Until very recently, congenital diaphragmatic 
hernia occurring in infants was not thought to be 
within the possibility of surgical repair. One of the 
reasons for the slow development of surgical treat- 
ment at such an early age is the erroneous impression 
that infants do not tolerate extensive procedures 
within the abdomen or thorax. 

When it is considered that most infants with con- 
genital diaphragmatic hernia do not live beyond the 
first few months, however, it is obvious that a differ- 
ent attitude must be taken. 

Difficulty in breathing immediately after birth 
should always suggest the possibility of a defect in 
the diaphragm. This symptom may moderate after 
a few days only to reappear in a few weeks or 
months. There will usually also be difficulty in 
feeding, and failure to gain weight normally. The 
chief physical signs are a small abdomen, displace- 
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Fig. 1. Displacement of intestines from the thorax by 
introduction of rubber tube through hiatus. 


ment of the heart, and absence of breath sounds over 
the affected side. The x-rays will establish the diag- 
nosis definitely. 

One of the most troublesome technical difficulties 
in the surgical repair of these cases is the closure of 
large defects. The renal fascia may, at times, be of 
inestimable value in this connection. The mobility 
and expanse of this tissue is sufficiently great to per- 
mit closure of large defects, even to the degree of 
complete absence of a hemidiaphragm. 

The technique of the operation is as follows: 

The infant is placed in an anterolateral position 
with the head down. A lateral abdominal incision is 
made along the inferior costal margin from the 
sternum to the longitudinal muscles of the spine. 
As a general rule the spleen and most of the gastro- 
intestinal tract are within the thorax. These struc- 
tures are displaced by introducing a rubber tube of 
about 54 in. in diameter through the aperture. The 
air which enters the thorax through the tube is 
apparently all that is needed to overcome the nega- 
tive pressure induced by respiration, the force which 
has sucked the intestines into the thorax. After the 
abdominal viscera are dislodged, positive pressure 
anesthesia is started. ‘The abdominal viscera are 


Fig. 2. Interrupted silk sutures inserted in the anterior 
border of the hernial ring and in the renal fascia. The 
intestines, covered with wet gauze, are placed outside of 
the abdomen. 


placed in gauze soaked in warm normal saline solu- 
tion, which leaves the abdominal cavity empty to 
facilitate inspection and repair of the defect. Small 
forceps are spaced at intervals of about 34 in. along 
the anterior border of the hernial ring. The broad 
expanse of renal fascia which now lies completely 
exposed is grasped with forceps and raised upward 
to meet the anterior border of the hernial ring. 
Interrupted mattress sutures of No. 9 silk are placed 
sufficiently close together to assure complete ap- 
proximation of the edges along the line of closure. 
After the sutures are tied, the intestines are returned 
to the abdomen, and placed as nearly as possible in 
their normal relationship. After suturing the fascial 
layers of the abdominal wall with interrupted O 
chromic gut, the skin is approximated. Before the 
infant leaves the operating room, air is withdrawn 
from the pleural cavity by means of an aspirating 
needle and syringe. 

The aftercare is directed chiefly toward restoring 
the normal body fluids which have become depleted 
because of difficulty in feeding, and toward main- 
taining adequate oxygenation. SamueL Kaun, M.D. 


SUBPHRENIC ABSCESS 


Collective Review and an Analysis of 3,608 Collected and Personal Cases 


ALTON OCHSNER, M.D., F.A.C.S., and MICHAEL DeBAKEY, M.D., New Orleans, Louisiana 


HE great interest manifested in sub- 

phrenic abscess during the past decade 

by surgeons throughout the world is 

obvious evidence of its preéminence as a 
late complication of intra-abdominal suppurative 
processes. This interest has been due in great 
measure to the consistently high operative mor- 
tality rate which is indicative of inadequacy in 
diagnosis and employment of improper operative 
procedures. Obviously there is an increase in 
mortality commensurable with the delay in recog- 
nition of a condition demanding surgical inter- 
vention. Similarly, the less rational the operative 
procedure is, the less likely it is to be successful. 
Thus, the mortality rate of this important condi- 
tion can be lowered only by early and adequate 
diagnosis and the utilization of the most ration- 
ally applicable operative procedure. 

In 1933 one of us with Graves (1) presented an 
analysis of 3,322 cases collected from the world 
literature and 50 additional cases treated in the 
Charity Hospital and the Touro Infirmary in New 
Orleans. Since then there have been published in 
the world literature 211 additional cases, and 25 
additional cases have been treated in the afore- 
mentioned New Orleans institutions, which brings 
the total number of recorded cases to 3,608. The 
present report is concerned primarily with an 
analysis of the more recent personal series of 25 
cases as compared with the previous group of 50 
cases, and secondarily with a systematic survey 
of the 3,533 collected cases. 

A consideration of the racial incidence of sub- 
phrenic abscess in the world literature is not avail- 
able. In the 20 cases recently reported by Lehman 
and Archer (2) there were only 3 negroes. Our 
present report of 25 cases consists of 5 cases 
treated at the Touro Infirmary where negroes are 
not admitted and 20 cases treated at the Charity 
Hospital where negroes comprise approximately 
one-half of all admissions. This latter group plus 
the previously reported 30 cases (1), treated at 
the Charity Hospital, gives a total of 50 cases, of 
which 29 (58 per cent) were white and 21 (42 
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per cent) were colored. These figures do not 
appear very significant. 

The sex incidence reveals a preponderance of 
occurrence in the male, and is probably due to a 
correspondingly greater incidence of the original 
lesion in the male. Whereas of 102 recently 
reported cases (2-5, 7, 8, 13-25) in which the sex 
was noted, there were 65 males (63.7 per cent) 
and 37 females (36.2 per cent); of the total 75 
personal cases there were 52 males (69.3 per cent) 
and 23 females (30.6 per cent) (Graph I). 

On the basis of 86 collected cases (2-5, 7, 8, 
13-25) in which the age was noted, subphrenic 
abscess occurred most frequently in the fifth 
decade and next most frequently in the fourth. 
The fourth and third decades had, respectively, 
the highest and next highest age incidence in our 
75 cases (Graph II). However, a better estimate 
of the age incidence is represented by Graph III, 
which is based upon 161 cases, or a total of the 
collected and personal cases, and reveals the 
fourth decade as having the highest incidence of 
occurrence and the fifth and third decades, the 
next highest, respectively. In the collected cases, 
the youngest patient was fourteen months (3) and 
the oldest was seventy-six years (4), whereas in 
our own cases the youngest was nine years and the 
oldest sixty-seven years. 

That subphrenic abscess is primarily a compli- 
cation of an intra-abdominal suppurative process 
is clearly revealed by the fact that of 3,608 col- 
lected cases, including 75 of our own, the primary 
lesion was in the abdomen in 84 per cent of the 
cases (2-25) (Chart I). Still more significant is 
the fact that well over half of all subphrenic 
abscesses are the result of suppurative lesions of 
the appendix and perforative lesions of the stom- 
ach and duodenum. Of the 3,533 collected cases 
the origin was from the appendix in 30.9 per cent 
and from the stomach and duodenum in 28.7 per 
cent, whereas in our 75 cases, the origin from each 
was 25.3 per cent. The next most frequent cause 
was lesions of the liver and biliary passages. 
These lesions occurred in 12.6 per cent of the col- 
lected cases and 21.3 per cent of ours (Graph IV). 
In occasional instances subphrenic abscess was of 
primary or metastatic origin. This occurred in 3.1 
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Graph. I. Graphic representation of sex incidence in 102 
collected cases (2-5, 7, 8, 13-25) and 75 of the authors’ 
cases. 


per cent of the collected cases and 5.3 per cent of 
ours. Still rarer was the extension of thoracic 
lesions into the subphrenic space. Whereas this 
occurred in none of our cases, it was found in 89 or 
25 per cent of the collected cases. That trauma 
may also be a rare etiological factor was revealed 
by the fact that it was present in 76 or 2.1 per cent 
of the collected series and in 1 or 1.3 per cent of 
our own (Graph IV). 

Because one of the most frequent causes of all 
subphrenic abscesses is suppurative lesions of the 
appendix, it is of interest to determine the inci- 
dence of subphrenic abscess following acute ap- 
pendicitis. In the previous report there were col- 
lected from the literature 11,017 cases of acute 
appendicitis, of which 130 had a complicating 


subphrenic abscess. Since then Janz (26) and von, 


Szacsvay (9) have reported 2,452 cases of acute 
appendicitis with 5 subphrenic abscesses and 1,500 
cases with no subphrenic abscess, respectively. 
Thus, subphrenic abscess occurred as a compli- 
cation of acute appendicitis in about 0.9 per cent 
of approximately 15,000 collected cases. Whereas 
the result of this statistical analysis would mini- 
mize the incidence of subphrenic abscess as a 
complication of suppurative lesions of the appen- 
dix, attention must be directed to the fact that the 
majority of infections of the subphrenic space 
' AGE INCIDENCE in 
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Graph III. Graphic representation of age incidence 
based on 161 collected and the authors’ cases. 


resolve spontaneously (27). Thus, in many of 
these cases the subdiaphragmatic complication is 
not even suspected and obviously never diagnosed. 
For this reason these ostensibly insignificant fig- 
ures should not be permitted to lull one into the 
deceptive belief that subphrenic complications are 
rare in suppurative lesions of the appendix. 
Whereas the micro-organisms most frequently 
obtained from subphrenic abscess are the colon 
bacillus, streptococcus, and staphylococcus, the 
bacteriological agent will vary according to the 
original lesion. In the series reported by Lehman 
and Archer (2) the bacillus coli was present in 29.4 
per cent, the streptococcus in 23.4 per cent, and 
the staphylococcus in 23.4 per cent. In the cases 
of our own series in which positive cultures were 
obtained these organisms occurred in 4o per cent, 
40 per cent, and 20 per cent, respectively. 
Obviously the mechanism of the spread of infec- 
tion to the subphrenic spaces varies according to 
the original lesion. In general, however, these 
routes of extension are rarely through vascular 
channels from neighboring or distant foci, but 
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Graph IV. Comparative incidence of most frequent 
original lesions in subphrenic abscess based on 3,533 col- 
lected cases (1-25) and 75 of the authors’ cases. 


Traumatic 





INTERNATIONAL ABSTRACT 


OF SURGERY 


ETIOLOGY 


Stomach and 
Duodenum 


| Bile Passage 
Pancreas 


| Liver and 





Previously Collected (2) | 1020 
Per cent. : Saas . 


Recently Collected (2- 25)| 7 
Per cent. 


Total | Collec ted. 
Per cent ue 


Previous Own (1). 
Per cent. 


Number 


Miscell. 


Unknown 


| or 
| 


Genitalia 


or 
Primary 
| of Cases 


| 
| 


e | *eammatte 
22 | Tuberculosis 


ol Thorex 


“| Female 
i) 
—— 
| 
| tN) 
j= | 
wm 
w! 
Nm 
te 


» “| & 


w =| Metastatic 





Present Own. 
Per cent 





25.3 


“Hil “1036 
30.7 28.7 


| 21.3 
463 | 134] 
12.8 | 3.7 








Total Collected and Own. 
Per cent 

















“65 





Chart I. Etiology in 3,608 collected cases of subphrenic abscess iniadian 75 of the authors’. 


Cases originating from 


the gall bladder, pancreas, liver, and intestine which were not separated in the original report are included in this 


collected series. 


most frequently through intraperitoneal or extra- 
peritoneal direct invasion or lymphatic drainage. 

Whereas it is readily agreed that the simplest 
and most obvious mode of extension to the sub- 
phrenic spaces is by local invasion from contiguous 
lesions, there seems to be some controversy regard- 
ing the mode of extension from distant intra- 
abdominal lesions. Among the first to suggest 


that entrance to the subphrenic space may be 
gained by extension of infection from the right 
iliac fossa through the gutter between the ascend- 
ing colon and the lateral parietal peritoneum were 
Eisendrath (28), Ullman and Levy (29), Lock- 


wood (30), Nather (31), and Ochsner (32). 
Although more recently others (Bogart 7, Delario 
33) have directed attention to this mode of exten- 
sion, Lehman and Archer (2) have attempted to 
impugn its validity. This disputation is based 
upon the contention that after a “peritoneal in- 
flammatory reaction is established there is little 
opportunity for fluids to flow” and that this mode 
of extension is not consistent with the frequency 
of involvement over the dome of the liver without 
involvement in the subhepatic region. Whereas it 
is true that fluids are not likely to flow freely in 
the peritoneal cavity in that stage of inflammation 
in which the exudate has become fibrinous, it must 
be recalled that before this phase has developed 
there is usually an exudative stage during which 
there occurs a pouring-out of free fluid. It is 
during this stage that bacteria-laden fluid can 
flow with facility. Moreover, the frequency of 
involvement in the suprahepatic region as com- 


pared to the infrahepatic region is probably due to 
local and mechanical] factors. Whereas the infra- 
hepatic space communicates freely with the gen- 
eral peritoneal cavity, the suprahepatic space may 
be considered as more closely approaching a closed 
space, and, therefore, more conducive to the 
development and progress of infections. This is 
particularly enhanced by the presence in this 
space of a negative pressure. Because of this and 
because of the respiratory excursions of the dia- 
phragm with the consequent continuous motion 
being less conducive to “splinting” and physio- 
logical rest, the suprahepatic region is more sus- 
ceptible to infection. In this regard the recent 
suggestion of Overholt and Donchess (4), that 
during respiration there is created a negative pres- 
sure in the subphrenic region which serves to suck 
infection upward, may play an important rdle. 
This factor is based upon rather ingenious experi- 
mental investigations of Overholt (34) and others 
(Melchior, E. and P. 35), in which it was possible 
to demonstrate that pressure in this portion is 
negative during quiet respiration, there being a 
greater negative pressure during inspiration than 
during expiration. 

The other most common route of extension is 
by way of the lymphatics. Munro (36) has espe- 
cially emphasized the réle of retroperitoneal lym- 
phangitis as a common means of infection, whereas 
Barnard (37) has called attention to the lym- 
phangitis of the vessels accompanying the deep 
epigastric arteries. In a recent excellent review 
and summary of the anatomical] investigations on 
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the rich lymphatic supply of the liver and dia- 
phragm, Truesdale (5) has clearly demonstrated 
the importance of the lymphatics as conveyers of 
infection to the subphrenic region. 

Obviously other mechanisms of spread of infec- 
tion to the subphrenic region are by direct intro- 
duction of a foreign body and by rupture of a liver 
abscess. Although Ludlow (38) in a review of 142 
cases of amebic abscess of the liver found 13 cases 
(9 per cent) with rupture into the subphrenic 
space, in a group of 73 cases of amebic hepatic 
abscess previously reported by us (39), there were 
only 2 (2.7 per cent). 

Whereas no attempt will be made here to give a 
detailed anatomical description of the subphrenic 
spaces, it is considered desirable to review briefly 
these regions. For such detailed study of the 
anatomy of this area, the reader is referred to the 
original accurate description of Martinet (40) and 
Barnard (41), and to previous personal publica- 
tions (32, 42, 43, 44). According to such descrip- 
tions, the liver roughly divides the area between 
the diaphragm above and the transverse colon and 
mesocolon below into the suprahepatic and infra- 
hepatic spaces, respectively. The coronary liga- 
ment divides the suprahepatic area into right and 
left portions. This right portion is divided by the 
right prolongation of the coronary ligament, the 
right lateral ligament, into two spaces: a large 
anterior one and a smaller posterior one. Thus in 
the suprahepatic region there are three spaces, the 
right anterior superior, the right posterior superior, 
and the left superior. Similarly, the infrahepatic 
area is also divided into three spaces and into 
right and left portions by the round ligament and 
the ligament of the ductus venosus. The large 
right inferior space is to the right of these struc- 
tures and the left anterior inferior and left pos- 
terior inferior spaces, separated from each other 
by the stomach and the gastro-hepatic omentum, 
are to the left. 

The most frequently involved space is the right 
posterior superior one. In a collected series of 
1,461 cases in which this was noted, the right pos- 
terior superior space was involved in 33.7 per cent 
(Graph V). Of 20 cases in our present series in 
which the space involved was stated, 9 (45 per 
cent) had involvement of this space (Chart II). 
This space was involved in 39 (55.7 per cent) of 
our total of 70 cases. Probably the reason for the 
greater frequency of involvement in the right pos- 
terior superior space is the greater accessibility to 
inflammatory exudate coursing upward from the 
iliac fossa along the paracolic groove. Although 
in the 1,461 collected cases the next most fre- 
quently involved spaces were the left inferior 
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Graph V. Graphic representation of most frequent 
sites of localization of subphrenic abscesses in 1,531 col- 
lected cases (1, 3, 4, 7, 8, 11-25) including 70 of the authors’. 


anterior and the right anterior superior, in our 70 
cases the next most frequently involved spaces 
were the right inferior and right anterior superior. 
Several observers (1, 7, 25, 42, 45, 46) have noted 
the association of infection in the right posterior 
superior and right inferior spaces. Whereas in our 
previous 50 cases this was observed in 4 (8 per 
cent), in our present 20 cases this occurred in 2 
(10 per cent). The intraperitoneal subphrenic 
abscesses occur much more frequently than the 
extraperitoneal. The latter type was present in 
14.9 per cent of the 1,461 collected cases and in 7.1 
per cent of ours (Graph V). 

Although no attempt will be made here to give 
a detailed description of the clinical manifesta- 
tions of subdiaphragmatic abscess, there are cer- 
tain considerations worthy of emphasis from the 
diagnostic standpoint. The inaccessibility of the 
subphrenic region lends considerably to the diffi- 
culty in diagnosis. However, the frequent omis- 
sion of and delay in the diagnosis are due in great 
measure to the failure to suspect its presence. 
Whereas it is true that in many instances an 
abscess will be suspected and a diagnosis even 
made in the absence of true abscess in the sub- 
phrenic region, it is our opinion that the majority 
of these cases develop subphrenic infections which 
subside spontaneously and never progress to ab- 
scess formation. This undoubtedly occurs much 
more frequently than is commonly supposed, for 
in our experience approximately 70 per cent of 
subphrenic infections which are diagnosed from 
the clinical manifestations subside without pro- 
ceeding to suppuration. The possibility of sub- 
phrenic infection always must be strongly sus- 
pected in every patient with continued pyrexia 
and leucocytosis who has had an antecedent sup- 
purative intraperitoneal process and in whom no 
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Chart II. Localization of subphrenic abscesses based upon 1,531 collected cases (1, 3, 4, 7, 8, 11-25), including 70 


of the authors’. 


other accountable focus can be demonstrated. If 
these characteristic manifestations of subphrenic 
infection persist instead of subsiding within a 
period of from a few days to a week then the 
development of subphrenic abscess must be con- 
sidered. 

In the diagnosis of subphrenic abscess the sig- 
nificance ..f the criteria of continued pyrexia and 
leucocytosis following known antecedent suppu- 
rative intraperitoneal process is shown by the fact 
that such an onset occurred in 53 (70 per cent) of 
our total of 75 cases. All of these cases occurred 
within a period of from ten days to three weeks 
following the antecedent lesion and were all sus- 
pected and recognized. Such an onset was also 
noted by McWhorter (25) in all of his cases, and 
by Trevani (6) in 52 (81 per cent) of his 65 cases. 
Unfortunately there are some types with an en- 
tirely different onset. Both Barnard (37) and 
Whipple (47) have directed attention to this fact. 
They have shown that although this type forms 
one of the more frequent types, there are still two 
other groups, one in which the onset is sudden 
and abrupt, and another with a slow insidious 
development. The former onset was character- 
istic in 10 (14 per cent) of our combined 75 cases 
and the latter in 12 (16 per cent). As regards this 
latter type of onset it is of interest to note that 
several observers (30, 48) have remarked upon the ,, 
occasional existence of subphrenic abscess in pa- 
tients over long periods of time without recogni- 
tion and with few or no characteristic manifesta- 
tions. Both Russell (49) and Janz (26) report a 
case in which the conditions remained unrecog- 
nized for seven years following the initiating 





lesion. It is our opinion that a subphrenic abscess 
almost invariably can be diagnosed correctly 
within a period of days or weeks. 

Another important diagnostic criterion is per- 
sistent localized tenderness over the involved 
portion. An almost pathognomonic sign in our 
experience is localized tenderness over the twelfth 
rib indicative of infection of the right posterior 
superior space, which is the most frequently 
involved region. Localized tenderness along the 
right or left anterior costal margins is indicative 
of involvement in the anterior or inferior spaces 
on the respective side. These two criteria, that is, 
continued systemic manifestations of unabating 
infection and persistence of localized tenderness, 
when occurring together and not subsiding under 
conservative therapy, are of sufficient importance 
in our experience to warrant diagnosis and justify 
exploration. 

Of further diagnostic aid is roentgenological 
examination. A number of observers (50-55) have 
stressed the significance of such characteristic 
signs as elevation and immobility of the dia- 
phragm. Whereas such cardinal signs are charac- 
teristic and suggestive of subphrenic abscess, it 
cannot be denied that other conditions may pro- 
duce similar findings. It is for this reason that 


, Pancoast (51) and Granger (53) have stressed the 


importance of correlating these findings with the 
clinical data. The undeniable usefulness of roent- 
genological examination is evinced by the fact 
that of the 63 cases in our series in which it was 
done, 52 (82 per cent) demonstrated these find- 
ings. Unfortunately a misleading impression has 
been obtained, that the roentgenological demon- 
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stration of gas with the production of a typical 
fluid level is one of the most reliable single guides 
in the diagnosis. Although such a sign is of diag- 
nostic importance when it is present, the qualifi- 
cation to be recalled is that its presence is of 
relatively infrequent occurrence. In the experi- 
ence of Elsberg (56) and Berman (57) gas was 
present in subphrenic abscesses in 15 per cent. 
Delario (33) expresses the view that this can be 
roentgenologically demonstrated in approximately 
25 per cent of the cases. In the 23 cases of our 
present group of 25 in which roentgenological 
examination was made, there were 7 (30 per cent) 
with demonstrable gas. 

Notwithstanding a recent presentation (58) on 
statistical evidence of the unreliability of criteria 
presented with consequent diagnostic fiascos, it 
has been our experience that the diagnostic de- 
pendability is commensurable with the symptoms 
and signs of most other conditions. This is 
evinced by the fact that in our present group of 
25 cases such criteria led to the recognition and 
correct diagnosis in 21 (84 per cent). None of the 
4 cases not diagnosed was personally observed. 
Two of the 4 were admitted to the medical service 
and never seen by a surgeon. Both had charac- 
teristic manifestations of previous intra-abdom- 
inal inflammatory involvement, persistent local- 
ized tenderness in the involved portion, continued 
pyrexia, leucocytosis, and the classical roentgeno- 
logical signs, but the true diagnosis was never 
suspected. Post-mortem examination demon- 
strated subphrenic abscess in both instances, with 
the original lesion in the gall bladder in one, and 
in the appendix in the other. The remaining 2 
cases were treated on surgical services and simi- 
larly had the characteristic manifestations of 
subphrenic abscess. The autopsy in 1 revealed 
that the abscess had ruptured into the peritoneum, 
and in the other a peritonitis resulted from rup- 
ture of the abscess during exploratory operation. 
Although the incidence of correct diagnosis (84 
per cent) in the series was relatively high, we 
believe, because of the characteristic manifesta- 
tions in the 4 cases described above in which the 
diagnosis was missed, the incidence of correct 
diagnosis could have been and should have been 
100 per cent. Whereas it is true that on the basis 
of these considerations there will occur mistaken 
diagnoses with consequent unnecessary explora- 
tions, such eventualities will not be common. 
Such diagnoses were made in 5 (16 per cent) of our 
cases (59). Moreover, there is little risk to explo- 
ration if it is performed extrasercusly. In the 
more confusing cases in which the diagnosis cannot 
be adequately determined, exploratory operation 
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is considered’ advisable. The expediency and 
propriety of this diagnostic procedure has been 
indicated by a number of observers (1, 4, 26, 40, 
54, 58, 59, 60). 

Other diagnostic aids in the differentiation of 
subphrenic abscesses have been suggested. Lilien- 
thal (61) advocates the induction of pneumoperi- 
toneum followed by a roentgenological examina- 
tion in the upright position. According to this 
author, the absence of a transparent area above 
and below the liver is indicative of subphrenic 
abscess. In this connection Beer (62) has called 
attention to the works of Carelli on perirenal 
insufflation, in which the kidney, the adrenal 
glands, and the space directly under the dia- 
phragm could be outlined. Still others have sug- 
gested exploratory aspiration. Whereas such 
procedures will undoubtedly corroborate the diag- 
nosis in the instances in which pus is found, cer- 
tain surgeons who have had adequate experience 
with this procedure contend that it is useless, 
irrational, and distinctly dangerous (32, 41, 43, 44, 
47, 48, 54, 58, 60, 63). Heckmann and Alten- 
burger (64) have recently advocated the injection 
of thorotrast into the abscess cavity in order to 
visualize the form and extent of the abscess. 
Sabshin (13) has suggested exploration by aspi- 
ration as a means of differentiating between sub- 
phrenic abscess, empyema, and pleura! effusion. 
As emphasized in our previous publication (1), 
diagnostic aspirations should never be attempted, 
and in those cases in which the diagnosis remains 
doubtful, exploratory operation preferably should 
be undertaken. 

The most frequent complications of subphrenic 
abscess are intrathoracic inflammatory processes 
and when present are of so much greater sig- 
nificance and with such prominent manifestations 
that the primary condition is usually obscured. 
Obviously, the incidence of these complications is 
directly commensurable with the length of time 
elapsing between the development of a subphrenic 
infection and the institution of therapy. Thus, a 
high incidence of such complications is clearly 
indicative of delayed diagnosis. Moreover, as will 
be noted later, the type of operative intervention 
may influence this incidence for it is not difficult 
to conceive the eventuality of that type of drain- 
age which may contaminate an uninvolved serous 
surface. 

In a series of 1,380 collected cases (1-4, 7, 8, 10, 
13-25, 33) including ours, the most frequent com- 
plication was found to be pleurisy (Graph VI). 
This intrathoracic complication usually develops 
as a result of the transportation of micro-organ- 
isms and toxins from the subphrenic process to 
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Graph VI. Comparative incidence of complications in 
subphrenic abscess based on 1,380 collected cases (1-4, 7, 
8, 10, 13-25, 33), including the authors’. 


the pleura along the diaphragmatic lymphatics. 
Whereas some observers (12, 65, 66, 67) have ex- 
pressed the view that an irritating pleuritis with 
possible serous effusion is usually an early ac- 
companiment of a subdiaphragmatic inflammatory 
process, it is our belief that, conversely, extension 
to the pleura is manifestly indicative of late diag- 
nosis. This is clearly evinced by the fact that in 
the personally treated cases these intrathoracic 
complications never occurred. 

Other intrathoracic complications of graver sig- 
nificance are perforation of the diaphragm, empy- 
ema, bronchopleural fistula, and pericarditis. Their 
incidence in the 1,380 collected cases aforemen- 
tioned was 27.7 per cent, 17.8 per cent, 10.5 per 
cent, and 5.1 per cent, respectively (Chart ITI). 
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The development of these complications with such 
obviously high incidences is clearly significant of 
inadequacy of early recognition and delay in the 
institution of appropriate therapy. This is made 
even more significant by the realization that the 
incidence of perforation of the diaphragm and of 
bronchial fistula, for example, has not been ma- 
terially reduced in nearly three decades. As early 
as 1909, Piquand (68) in an analysis of 890 col- 
lected cases of subphrenic abscess found 175 
(19.6 per cent) with the former complication and 
112 (12.5 per cent) with complicating bronchial 
fistulas. 

Perforations of the diaphragm by a subphrenic 
abscess result in the development of empyema or 
pneumonitis and bronchial fistula, the result de- 
pending upon whether or not a free pleural space 
exists. If the parietal diaphragmatic pleura is not 
adherent to the visceral pleura at the base of the 
lung, rupture of the diaphragm results in an em- 
pyema. On the other hand, if these pleural sur- 
faces are adherent, the abscess ruptures into the 
lung with the development of a basilar pneumon- 
itis and final evacuation into a bronchus, which is 
Nature’s not infrequently solicitous attempt to 
mitigate our lack of proficiency. However, an- 
other mechanism of lung parenchymal extension 
without involvement of the pleura has been sug- 
gested by the observations of Schlanger (69) and 
Menville and Ané (70, 71, 72). These investiga- 
tors were able to demonstrate roentgenologically 
in both animals and human beings that following 
the induction of lipiodol into the subphrenic ab- 
scess cavity (69), or the intra-peritoneal injection 
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Chart III. Incidence of complications in subphrenic abscess occurring in 1,380 collected cases (1-4, 7, 8, 10, 13-25)» 
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Graph VII. Graphic representation of mortality in sub- 
phrenic abscess according to presence or absence of intra- 
thoracic complications. 


of thorium dioxide (70-72), extension occurred to 
the bronchial and retrosternal lymph nodes and 
hilum of the lung. 

Aside from the uncontrollable factors of viru- 
lence of the infection and resistance of the host, 
the three most important factors governing the 
prognosis are: (1) the time elapsing between the 
development of the infection and the institution 
of therapy; (2) the presence of complications, 
and (3) the type of treatment employed. Ob- 
viously, as in other suppurative processes there 
is a commensurable increase in mortality with the 
delay in recognition of a condition demanding 
surgical intervention. Of the 5 deaths in the pres- 
ent group of 25 cases, delay in diagnosis was un- 
doubtedly responsible in 3, and the type of drain- 
age instituted in 1. The following statistics 
clearly exemplify the indubitable significance of 
intrathoracic complications as regards prognosis: 
approximately 42 per cent of the 31 deaths in 
Lockwood’s (30) series followed intrathoracic 
complications; 5 (70 per cent) of the 7 patients 
who developed empyema in Gatewood’s (73) series 
died. In a recent analysis of 125 cases of sub- 
phrenic abscess with bronchial fistula, Steele (10) 
found the mortality rate to be 65.6 per cent. 
Whereas in our combined series of 75 cases the 
mortality in those cases with thoracic complica- 
tions was 50 per cent (13 of 26 cases), in those 
cases with no thoracic complications the mortality 
rate was 16.3 per cent (8 of 49 cases) (Graph 
VII). Race and sex seem to have no prognostic 
significance, as the mortality rate is about the 
same in all instances. In our combined series of 
75 cases the highest mortality rate occurred in the 
seventh decade and the lowest in the second 
(Graph VIII). 

The importance of operative intervention, that 
is, incision and drainage in subphrenic abscess, 
is emphasized by the fact that, of 3,038 cases 
including our 75, there were 1,096 cases not oper- 
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Graph VIII. Mortality in subphrenic abscess according 
to decades in the authors’ 75 cases. 


ated upon with 985 (89.8 per cent) deaths, as 
contrasted with 1,942 cases operated upon with 
637 deaths (32.8 per cent). The general mortality 
in this collected group was 53.3 per cent (Graph 
IX). 

Of further significance in the prognosis of sub- 
phrenic abscess is the type of drainage employed. 
Obviously if an uninvolved serous cavity is in 
jeopardy of contamination by the type of drain- 
age used the prognosis is much worse, not only as 
regards subsequent morbidity but also as regards 
life. Whereas of 211 collected cases of subphrenic 
abscess drained without contamination of the 
pleural or peritoneal cavities, 44 (20.8 per cent) 
terminated fatally, of 394 cases drained trans- 
pleurally 143 (36.2 per cent) and of 327 drained 
transperitoneally 115 (35.1 per cent) terminated 
fatally. In our combined series the corresponding 
mortality rates were 10.8 per cent, 50 per cent, 
and 42.8 per cent (Graph X). Even more signifi- 
cant is the fact that although the operative mor- 
tality rate in the cases operated@&pon in our pre- 
viously reported 50 cases was 32 per cent, in the 
present group of 25 cases it is 11.7 per cent. This 
material reduction in mortality is due largely to 
the greater percentage of employment of extra- 
serous drainage procedures in the latter group 
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Graph X. Comparative mortality rates in 999 collected 
cases of subphrenic abscess, including the authors’, accord- 
ing to type of operation. 


(Graph XI). Of the 15 cases in the present group 
in which the type of drainage employed was ex- 
traserous, there was only 1 death (6.6 per cent) 
(Graph XII). 

Whereas the treatment of subphrenic infection 
is entirely surgical, it should be clearly understood 
that only conservative measures should be in- 
stituted as long as the process has not progressed 
to suppuration. The obvious rationale of this 
principle is based upon the fact that the majority 
of subphrenic infections do not progress to sup- 
puration but subside by spontaneous resolution, 
especially if they are recognized and conservative 
measures instituted. However, those cases in 
which the characteristic clinical manifestations 
of subphrenic infection continue with unabated 
persistence for periods from a few days to a week 
have probably advanced to suppuration. In such 
instances, surgical drainage must be instituted 
without delay. The previously mentioned statis- 
tical facts on mortality clearly establish the 
gravity of procrastination. 
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Graph XI. Graphic representation of mortality rates in 
the authors’ previously reported s50 cases of subphrenic 
abscess and present 25 cases as compared to the percentage 
of employment of extraserous drainage procedures. Graph 
shows decrease in the mortality rate with increase in the 
employment of extraserous drainage. 


INTERNATIONAL ABSTRACT OF SURGERY 











PERCENTAGE 
30 


MORTALITY in 
SUBPURENIC ABSCESS 
According totype of operation 
Based on authors’ cases 


& Previous series 
am Present series 


. 


Extraserous 











Total Transserous 


Graph XII. Mortality in subphrenic abscess according 
to type of operation, based on the previously reported and 
present authors’ cases. 


It has long been a well established fact that sur- 
gical drainage is imperative in the presence of 
subphrenic abscess, but there seems to be some 
controversy regarding the proper type of drainage 
procedure. That this controversy should still 
exist is rather difficult to understand, but it is 
obviously due to either recalcitrance or to utter 
disregard of rational principles and demonstra- 
tive statistical facts. Obviously the ideal type of 
drainage procedure is one characterized by direct- 
ness, simplicity, and above all, avoidance of un- 
necessary contamination of uninvolved areas. 
This latter characteristic is particularly important 
with regard to subphrenic abscess, because of the 
peculiar location of the subphrenic region; i.e., 
its proximity to two serous membranes, the 
pleural and the peritoneal, the marked absorb- 
ability of which is well known. It is therefore an 
absolute desideratum to institute that type of 
drainage which completely avoids the slightest 
possibility of contamination of these two virgin 
serous surfaces. Even though this surgical prin- 
ciple has been emphasized for over four decades 
(37, 74-77) it is apparently not yet fully appre- 
ciated. 

At present the two types of drainage procedures 
advocated are transthoracic and transabdominal, 
either through a transserous or an extraserous 
approach. The transthoracic extraserous ap- 
proach which consists of entering the subphrenic 
region through the diaphragm below the reflec- 
tion of the pleura or by mobilization of the costo- 
phrenic angle of the pleura upward is still advo- 
cated by many surgeons. This preference is in 
great measure due to the peculiar anatomical 
character of the subdiaphragmatic region which, 
although located within the abdomen, is so cov- 
ered by the thoracic cage that ostensibly the 
most direct route is through the thorax. Because 
of this, transthoracic drainage is still considered 
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the method of choice by some surgeons, especially 
those whose surgical interest lies in the chest. 

Trendelenburg (78), in 1883, first suggested the 
transpleural method of drainage in which avoid- 
ance of contamination of the pleural cavity is 
attempted by suturing the costal and diaphrag- 
matic layers of the pleura together. A very slight 
modification of this old procedure has been re- 
cently described by McWhorter (25), necessitated 
in a case because the pleural reflection was too 
low. This consists of incising the costodiaphrag- 
matic pleural reflection and then obliterating the 
opening into the pleural cavity by suturing the 
resultant edges of the diaphragmatic and costal 
pleure together. Another modification of the 
transthoracic approach in which an attempt is 
made to obviate pleural contamination is the two- 
stage method as described by Beck (79, 80). This 
consists ‘of first suturing the costophrenic pleural 
reflection and packing the wound for forty-eight 
hours with gauze impregnated with an irritative 
substance to produce adhesions, and at a subse- 
quent stage incising through this area. The orig- 
inal statement by Boeckel (81), in 1889, that the 
danger of pleural contamination is avoided by 
the transthoracic drainage of subphrenic abscesses 
because the costophrenic angle is elevated above 
the line of incision as a result of elevation of the 
diaphragm, has largely contributed to the con- 
tinued performance of this dangerous procedure. 
However, Melnikoff’s excellent anatomical in- 
vestigations (82, 83) have clearly demonstrated 
the fallacy of this conception. Even though the 
diaphragm may be greatly elevated, the fixation 
of the costophrenic reflection of the pleura to the 
ribs precludes the possibility of this portion of the 
pleura becoming elevated. Still another means of 
circumventing this danger was originally sug- 
gested by Parijsky (84) and consists of mobiliza- 
tion of the costophrenic angle upward. Whereas 
this procedure has been successfully employed 
by Melnikoff (82, 83), Whipple (47), Elkin (8s), 
and Lilienthal (86), Brown (87) has found satis- 
factory mobilization of the pleura difficult be- 
cause of the firm adhesions resulting from the 
inflammatory reaction. 

Such procedures are not only unnecessary, 
often unwarranted, frequently difficult, and de- 
ceptively dangerous, but in many instances defi- 
nitely inadequate in protecting the virgin pleural 
cavity against invasion. This is not only exem- 
plified by individual reports but by overwhelming 
evidence of large statistical summaiies. Whereas 
in a series of 22 cases operated upon by the trans- 
pleural method, Elsberg (56) reported a mortality 
of 36 per cent, in an approximately similar series 
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in which the retroperitoneal approach was used 
the mortality rate was 14 per cent. Such indi- 
vidually reported prominently high mortality 
rates as 70 per cent (5), 60 per cent (33), 43.4 per 
cent (88), 32 per cent (4) are in striking conform- 
ity with group statistics. Of 313 cases of sub- 
phrenic abscess collected by Flynn (89) through a 
questionnaire sent to 105 surgeons, 275 were 
treated by transpleural or transperitoneal opera- 
tions with a mortality of 41 per cent. Lehman 
and Archer (2) have recently sounded their firm 
conviction of the deceptive danger of the two- 
stage transthoracic approach as a result of a 
fatality “from massive perforation of the abscess 
into the pleura above the packed area before the 
second stage was reached.”’ This constantly pres- 
ent danger is further demonstrated in our >wn 
series of 75 cases. There were 16 cases in this 
group drained transpleurally with a mortality 
rate of 50 per cent. A fatal empyema resulted in 
the only 2 cases in this group in which suture of 
the costal and phrenic layers of the pleura was 
recorded. Of still greater significance are the mor- 
tality figures in a large series of collected cases 
from the literature. Of 932 collected cases, 394 
had transpleural drainage with a mortality of 
36.2 per cent as contrasted with a mortality of 
20.8 per cent in 211 collected cases with extra- 
serous drainage (Graph IX). This lamentable 
mortality of 36.2 per cent in transpleural drainage 
is, to state it mildly, highly suggestive of its de- 
ficiency and inadvisability as the operative mor- 
tality rate almost thirty years ago was even 10 
per cent less (go). 

The transperitoneal method of approach is simi- 
larly disadvantageous in that it permits contam- 
ination of uninvolved portions of the peritoneum. 
Of 327 collected cases in which the transperi- 
toneal method of drainage was employed 115 
terminated fatally (35.1 per cent). Of the 14 
cases in our series drained by this method 6 ter- 
minated fatally (42.8 per cent) (Graph IX). 
There were g cases in this group drained through 
limiting adhesions with 1 death (11.1 per cent) 
and 5 cases drained through the uninvolved peri- 
toneum with fatal termination in all. 

On the basis of surgical rationale and with the 
corroboration of the self-evident results of the 
statistical analysis of the collected cases, it be- 
comes increasingly obvious that adequate evacu- 
ation of subphrenic abscesses should be performed 
in such a manner that contamination of the pleu- 
ral and peritoneal cavities is completely avoided. 
These important principles were thoroughly ap- 
preciated long ago (37, 74-77, 91), and their com- 
plete disregard in the face of overwhelming 
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statistical evidence and cumulative attestation is 
indicative of bigoted contumacy or hazardous 
casuistry. 

Subphrenic abscesses can readily be drained 
without fear of contaminating either the pleural 
or peritoneal cavities by an extraperitoneal an- 
terior or posterior approach, depending upon the 
location. Those abscesses situated in the right 
anterior inferior, the right anterior superior, the 
left anterior inferior, and the left superior spaces 
can be drained with assurable avoidance of pleural 
or peritoneal contamination by utilizing the 
approach described by Clairmont (92). The skin 
incision is made anteriorly just beneath and par- 
allel to the costal margin. The oblique muscles 
and transversalis fascia are traversed until the 
anterior parietal peritoneum is reached. By care- 
ful mobilization of the parietal peritoneum from 
the lower surface of the diaphragm the abscess 
cavity can be entered through the adhesions 
which wall it off from the peritoneal cavity. Soft 
rubber tissue drains are introduced through the 
wound into the abscess cavity. 

Abscesses located in the right posterior superior 
space with or without associated abscess in the 
right inferior space can be drained with greater 
facility and most rationally by the “retroperi- 
toneal” approach previously described (1, 32, 42, 
43, 44). Briefly, the procedure consists of making 
the skin incision immediately over the twelfth 
rib, subperiosteally resecting this rib, and making 
a transverse incision through its bed at the level of 
the spinous process of the first lumbar vertebra. 
Melnikoff demonstrated (83) in his extensive ana- 
tomical investigations that the relation of the 
costophrenic angle of the pleura to the twelfth 
rib varies considerably in different individuals, 
but the angle never extends below the level of the 
spinous process of the first lumbar vertebra. 
Thus, the importance of making the transverse 
incision at the level of the spinous process of the 
first lumbar vertebra becomes obvious. This in- 
cision permits entrance into the peritoneal space 
between the upper pole of the kidney and the 
inferior surface of the liver. If the abscess is situ- 
ated in the right posterior superior space, mobili- 
zation of the parietal peritoneum from the under- 
surface of the diaphragm is readily effected by the 
gloved finger and the abscess may be approached 
completely extraserously. The abscess cavity is 
opened by plunging the finger through the pyo- 
genic wall. 

The results obtained by this method of drainage 
conspicuously show the advisability of its use. 
Of 211 collected cases in which the “retreperito- 
neal” method of drainage was employed there 
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were 44 deaths (20.8 per cent) as contrasted to the 
respective mortality rates of 36.2 per cent and 
35-1 per cent in 394 collected cases drained trans- 
pleurally and 327 cases drained transperitone- 
ally (Graph IX). Of our combined series of 75 
cases there were 37 drained by this retroperitoneal 
method with 4 deaths (10.8 per cent). Still more 
significant is the fact that in the present series of 
25 cases there were 15 drained “retroperitone- 
ally” with only 1 death (6.6 per cent) (Graph X). 
These contrasting operative mortality figures em- 
phasize the advantages of the retroperitoneal 
method of drainage in subphrenic abscess. 


SUMMARY 


1. An analysis of 3,583 cases of subphrenic ab- 
scess collected from the world literature and a 
presentation of 25 additional cases is made. 

2. The sex incidence of subphrenic abscess 
reveals a preponderance of occurrence in the male, 
which is probably due to a correspondingly greater 
incidence of the original lesion in the male. There 
is no significant racial predisposition. The great- 
est incidence with regard to age occurs in from the 
third to the fifth decades, inclusive. 

3. Whereas the incidence of subphrenic abscess 
is not high, subphrenic infections occur much 
more frequently than is commonly supposed, but 
fortunately do not progress to suppuration. 

4. Subphrenic abscess is primarily a complica- 
tion of an intra-abdominal suppurative process. 
Over half of all subphrenic abscesses are the result 
of suppurative lesions of the appendix and per- 
forative lesions of the stomach and duodenum. 

5. The micro-organisms most frequently ob- 
tained from subphrenic abscess are the colon 
bacillus, streptococcus, and staphylococcus. 

6. The routes of extension of infection to the 
subphrenic spaces are rarely through vascular 
channels from neighboring or distant foci, but 
most frequently through intraperitoneal or extra- 
peritoneal direct invasion or lymphatic drainage. 

7. The most frequently involved subphrenic 
space is the right posterior superior (33.7 per cent 
of the collected cases and 55.7 per cent of the 
authors’). 

8. Whereas the inaccessibility of the subphrenic 
region lends considerably to the difficulty in diag- 
nosis, the frequent omission of and delay in the 
diagnosis are due in great measure to the failure 
to suspect its presence. The possibility of sub- 
phrenic infection always must be strongly sus- 
pected in every patient with continued pyrexia 
and leucocytosis who has had an antecedent sup- 
purative intraperitoneal process and in whom no 
other accountable focus can be demonstrated. If 
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these manifestations of infection persist instead of 
subsiding within a period of a few days to a week, 
and particularly if there is persistent localized 
tenderness over the involved portion or over the 
twelfth rib and roentgenological demonstration of 
elevation and immobility of the diaphragm, the 
diagnosis of subphrenic abscess is justified and 
exploratory operation warranted. 

9. The most frequent complications of sub- 
phrenic abscess are intrathoracic inflammatory 
processes which are the direct result of delay in 
diagnosis and the institution of appropriate ther- 
apy. The gravity of these complications is shown 
by the fact that in our combined series of 75 cases 
the mortality of those cases with thoracic compli- 
cations was 50 per cent in contrast to 16.3 per cent 
in those cases with no thoracic complications. 

10. Aside from the uncontrollable factors of viru- 
lence of the infection and resistance of the host, 
the three most important factors governing the 
prognosis are: (1) the time elapsing between the 
development of the infection and the institution 
of therapy; (2) the presence of complications, and 
(3) the type of treatment employed. 

11. Whereas the treatment of subphrenic infec- 
tion is conservative, the treatment of subphrenic 
abscess is surgical drainage. Of 3,038 cases in- 
cluding 75 of the authors’ there were 1,096 cases 
treated non-operatively with 985 (89.8 per cent) 
deaths as contrasted to 1,942 cases treated by 
operation with 637 (32.8 per cent) deaths. 

12. The employment of that type of drainage 
which completely avoids the slightest possibility 
of contamination of the peritoneal or pleural 
cavities is of paramount importance. Of 932 col- 
lected cases, 394 had transpleural drainage with a 
mortality of 36.2 per cent and 327 had trans- 
peritoneal drainage with a mortality of 35.1 per 
cent, while in the remaining 211 cases with extra- 
serous drainage there was a mortality of 20.8 
per cent. In our combined series the corre- 
sponding mortality rates were 50 per cent, 42.8 
per cent, and 10.8 per cent. 

13. Whereas in our previously reported 50 
cases the operative mortality rate was 32 per cent, 
in the present group of 25 cases it is 11.7 per cent. 
This material reduction in mortality is largely due 
to the greater percentage of employment of extra- 
serous drainage procedures in the latter group. 

14. In the 15 cases of the present group in 
which the type of drainage employed was extra- 
serous, there was only 1 death (6.6 per cent). 

15. The technique of the “retroperitoneal” 
operation is described. The results obtained by 
this method of drainage conspicuously show the 
advisability of its use and its advantages. 
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ABDOMINAL WALL AND PERITONEUM 


Parsons, W. B.: Silk Sutures in the Repair of 
Hernia. Ann. Surg., 1937, 106: 343. 


Operative technique in the repair of hernia, as 
formulated by Halsted and others, involves the 
slightest possible contamination of the wound, the 
minimal amount of trauma to the tissues, and the use 
of the least irritating suture material. 

Meleney’s report, based on nine years’ study with 
considerable data on the use of both catgut and silk 
in wounds, showed a marked superiority in the heal- 
ing of the wounds in which silk had been employed, 
as compared with those in which catgut had been 
used. The follow-up results show fewer recurrences 
of hernia when silk was used for repair than when 
catgut was used. 

It is reasonable to assume that silk technique, 
rigidly followed, is the method of choice in the oper- 
ation for repair of hernia. Etta M. SALMONSEN. 


GASTRO-INTESTINAL TRACT 


Schindler, R., and Giere, N.: Gastric Surgery and 
Gastroscopy: Differential Diagnosis of Benign 
and Malignant Lesions; Operability of Tumors 
as Determined by Gastroscopy; Early Diagnosis 
of Gastric Carcinoma; the Postoperative 
Stomach. Arch. Surg., 1937, 35: 712. 


The purpose of this article is to show the useful- 
ness and value of gastroscopy to the surgeon. The 
following questions are discussed: Is a lesion of the 
stomach, which has been diagnosed by other meth- 
ods, a benign ulcer or a carcinoma? Is cancer of the 
stomach operable? Of what value is gastroscopy in 
the early diagnosis of carcinoma, and may it improve 
the operative results? What are the reasons for the 
abdominal distress which so frequently follows 
operations for gastric lesions? 

The article is based on the findings of 78 gastro- 
scopic examinations carried out on 41 patients. 
Thirteen of the 41 patients underwent gastroscopy 
preceding operation, and 2 of the 13 patients, again 
after operation. The remaining 28 patients were all 
examined postoperatively; 7 patients of this group 
again underwent operation after gastroscopy, and 
offered the opportunity for a biopsic control in 20 
cases. 

Although the gastroscopic diagnosis was confirmed 
in every one of the 20 cases in which a biopsic control 
was possible, it must nevertheless be admitted that 
negative findings in gastroscopy are not entirely 
conclusive... 

The differential diagnosis between benign and 
malignant ulceration is not difficult after a gastro- 
scopic examination by one trained in this field; even 
in the very early stage biopsy is not necessary. The 
differentiation between benign and malignant ob- 
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struction is more difficult but also possible. Gastro- 
scopic diagnosis was proved to be correct in each of 
7 cases. The gastroscopic picture is more character- 
istic than that of the gross specimen because of the 
presence of the circulating blood. 

The operability of carcinoma was best determined 
by gastroscopy in 9 cases. 

Special attention is called to the fact that opera- 
tion for gastric carcinoma frequently results in a 
cure of long duration, particularly in cases in which 
the diagnosis is made early. Early gastroscopy to- 
gether with an early roentgenogram is capable of 
revealing operable carcinoma. Gastroscopy has 
proved to be superior to roentgen examination in 
certain cases; theoretically, roentgen examination 
should be superior in other cases. The two methods 
are not competitors; each supplements the other, and 
good coéperation between the gastroscopist and the 
roentgenologist is essential. 

An unfavorable, diffusely infiltrating carcinoma of 
the body of the stomach should be recognized by 
gastroscopy and excluded from operation. Ex- 
ploratory laparotomy should be done only in those 
relatively few cases in which the operability of the 
lesion is not definitely determined by gastroscopic 
examination. This will result in a greatly lowered 
surgical mortality and will help to dispel the preju- 
dice which so many hold in respect to the surgical 
treatment of carcinoma. 

The artificial stoma was seen with the flexible 
gastroscope in 12 cases after resection and in 15 
cases after gastro-enterostomy; it was not revealed 
in only 3 cases in which gastro-enterostomy had been 
done, or to per cent of all the cases seen after opera- 
tion. The finding of the stoma, however, is not easy; 
the correct instrument must be chosen in respect to 
the peculiarities of the individual case. A relatively 
normal stomach was seen in only 3 instances (10 per 
cent). Recurrent ulcer was found in 1 case and a 
jejunal ulcer in 2 cases; the ulcer was probably 
missed in 1 case. Simple hemorrhagic erosions were 
observed twice. Silk sutures which had cut through 
the mucous membrane and were hanging free into 
the gastric cavity were observed in 3 cases. The 
most frequent disease of the stomach after operation 
was chronic gastritis; it was observed in 15 cases. 
Gastroscopic examination was unsatisfactory in 4 
cases. An artificial stoma after resection or gastro- 
enterostomy may remain patent or may acquire 
pylorus-like rhythmic activity. Four stomas of the 
latter type were seen: 2 after resection and 2 after 
gastro-enterostomy. It seems quite certain that this 
pylorus-like adaptation protects the stomach against 
the development of postoperative gastritis. Al- 
though we do not know what conditions favor this 
development after resection, it does seem that 
gastro-enterostomies which are carried out in the 
posterior wall near the pylorus and close to the 
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greater curvature have a greater tendency to bring 
about this adaptation. Silk sutures which have not 
been expelled into the cavity of the stomach several 
months after operation should be surgically removed 
since they irritate the mucous membrane and cause 
chronic gastritis with painful erosions, and may even 
play a part in the development of jejunal ulcers. 
High voltage roentgen therapy by the Coutard 
method causes severe gastritis in the stomach after 
operation, just as it does in other mucous mem- 
branes. Joserx K. Narat, M.D. 


Finney, J. M. T., Jr.: Pyloroplasty and Gastro- 
duodenostomy. Surgery, 1937, 2: 738. 

In 1881, Billroth performed the first successful re- 
section of a pyloric tumor in man and in so doing 
gave to surgery what is known as the Billroth Type 
I pylorectomy and anastomosis. The author be- 
lieves that some form of anatomical restoration of 
relationships, when possible, is most desirable and 
offers better functional results and prognosis than 
any of the methods involving a new anatomical 
arrangement. 

The acid-secreting glands are situated in the fun- 
dus of the stomach, not at the pyloric end. One of 
the arguments widely employed to favor a resection 
of the pyloric end of the stomach over some form of 
plastic operation on the pylorus is that by so doing 
one removes a large part of the acid-forming area 
and thereby helps to control any tendency toward 
hyperacidity. This is not true unless an extensive 
resection is done. On the contrary, the glands in the 
pyloric portion of the stomach are apparently the 
same as or similar to Brunner’s glands in the duode- 
num, and their secretion is alkaline. 

In the mechanical correction of pylorospasm, the 
sphincter muscle must be put completely out of func- 
tion. When one considers that the duodenum is 
accustomed and acclimated to the reception of the 
acid contents of the stomach as they are expelled 
through the pylorus, it would appear reasonable that 
normal anatomical relationships should be main- 
tained in our choice of operations when possible. 
The most potent bar to the employment of a pyloro- 
plasty or gastroduodenostomy is the presence of 
dense scar tissue and adhesions binding the pylorus 
and the duodenal cap superiorly to the liver and 
posteriorly to the common duct, hepatic vessels, and 
the head of the pancreas. This may render the proper 
mobilization of the duodenum and pylorus im- 
possible. It cannot be too strongly emphasized that 
the successful result of pyloroplasty or duodenos- 
tomy is directly dependent upon the complete 
mobility of the duodenum. 

Operations consisting of simple division of the 
pyloric sphincter are termed pyloroplasties. Exclu- 
sion or total removal of the pyloric sphincter is the 
method of procedure in gastroduodenostomy. The 
Fredet-Rammstedt submucus pyloroplasty for con- 
genital pyloric stenosis is well known. The first plas- 
tic operation on the pylorus was reported from 
Heineke’s clinic in 1886. The same operation was 
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reported one year later by Mikulicz. This is the 
pioneer of all plastic operations on the pylorus. The 
Mayo modification consists of a somewhat longer 
and a crescentic rather than a linear incision, which 
makes the excision of a possible ulcer a simple 
matter. 

In 1902, Finney described his pyloroplasty. The 
abdomen is opened by a high right rectus incision, 
curved medially at the upper end along the costal 
margin, if necessary, to gain proper exposure. Care- 
ful examination is next made of the local lesion to 
determine the suitability of the condition for opera- 
tion by this method. The superior margin of the 
duodenum just beyond the pylorus is freed from 
any adhesions and from the supporting ligament 
running to the under surface of the liver. This is 
done by an incision along the duodenal margin, fol- 
lowed by the blunt peeling-out of the duodenum 
with the fingers. In this manner, practically the 
entire first and second portion of the duodenum may 
be readily mobilized. Next three guide or tractor 
sutures are placed, one at the upper margin of the 
pylorus, one in the wall of the stomach close to the 
gastrocolic omentum 3 in. from the pylorus on the 
greater curvature, and the third along the free border 
of the duodenum and 3 in. distal to the pylorus. By 
traction on the last two guides downward and at the 
same time traction on the upper guide, the walls of 
the stomach and duodenum virtually fall in apposi- 
tion for the placing of the posterior suture. This is 
of fine black silk, or catgut if preferred. It is most 
easily placed with a fine curved needle. The first 
line posterior suture employed is a simple continuous 
one, beginning at the lower border of the pylorus 
and running downward to the traction sutures, 
inserted well back toward the vessels of the greater 
curvature of the stomach and the vessels of the mes- 
entery of the duodenum. A second layer of mattress 
sutures of fine silk is next placed far enough out 
from the posterior row so as to include any ulcer 
which may be situated on the anterior or upper por- 
tion of the duodenum and allow of its excision later 
These mattress sutures are next loosened and re- 
tracted, one half downward, the other half upward, 
and thus held well out of the operative field. The 
general abdominal cavity is now packed off from the 
region of operation and the wound edges protected 
by wet pads before the incisions into the stomach and 
bowel are made. Beginning from below on the stom- 
ach side about % cm. from the lower end of the pos- 
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terior suture line and carefully including all layers of 
the stomach wall, the incision should be carried up- 
ward and through the pylorus down into the duode- 
num, in the shape of a narrow inverted U, to a point 
opposite the start on the stomach side. This pro- 
cedure gives approximately a 2)4 in. incision in the 
anterior wall of each viscus connected by a division 
of the pyloric sphincter. If there is an ulcer of the 
anterior or superior portion of the pylorus or duode- 
num, it should be excised. The bleeding points of 
the anterior wall of both the stomach and duodenum 
should be clamped and tied individually. There 
may be a redundancy of tissue at the upper end of 
the posterior suture line where the pyloric sphincter 
has been cut across. If this seems excessive, it may 
be trimmed off. It has been found, however, that 
this ridge of tissue will flatten out and disappear if 
left alone. 

At this stage of the operation we have a posterior 
wall held solidly by a continuous serous suture of silk 
and a second-row muscular and mucosal continuous 
suture of catgut. Next, the mattress sutures pre- 
viously laid in the anterior wall are drawn taut and 
tied. This row is reinforced by a second one of Lem- 
bert sutures of fine silk, which complete the anas- 
tomosis. The abdominal wound is closed in layers 
without drainage. 

The first successful resection of the pylorus (gas- 
troduodenostomy) was performed by Billroth in 
1881. In the technique of pylorectomy, the writer 
follows closely the principles laid down by W. J. 
Mayo. The success of the procedure depends on 
early ligation of the gastric artery as close as neces- 
sary to the celiac axis, which in turn is dependent 
upon the location of the growth in the stomach and 
also upon the amount of stomach that is to be 
removed. 

What are the advantages of the various pyloro- 
plasties and gastroduodenostomies? First, they 
admit of thorough examination of the lesion and the 
lining of both the stomach and bowel, and local re- 
moval of the lesion when necessary. Second, when a 
perforated ulcer near the pylorus is found, some form 
of pyloroplasty is usually applicable and again 
allows of excision of the ulcer. Third, a pyloroplasty 
or gastroduodenostomy without resection enlarges 
the opening of the stomach into the duodenum, 
and divides the sphincter and destroys its function, 
thus allowing free transfer back and forth of acid 
gastric and alkaline duodenal secretions to effect 
neutralization of each other. Fourth, pyloroplasty 
does not remove the ulcer-bearing area; only 
pylorectomy does this. Fifth, pyloroplasty does 
not decrease the acid-bearing area of the stomach; 
neither does simple gastrojejunostomy do so; only 
a very extensive resection of the stomach will ac- 
complish this. Sixth, pyloroplasty is claimed by 
some to be technically more difficult than gastro- 
enterostomy, but this is debatable. If the principles 
of mobilization of the duodenum are thoroughly un- 
derstood and carried out, the field of applicability 
will be found quite wide. 
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In conclusion, the writer states that he is preju- 
diced in favor of pyloroplasty and gastroduodenos- 
tomy, but not unreasonably so. 

Joun W. Nuzvum, M.D. 


Groenberger, G.: Chronic Invagination of the In- 
testine in Children (Chronische Darminvagina- 
tion bei Kindern). Svensk Lékartidn., 1937, p. 524. 

The author begins with a comprehensive discus- 
sion of early diagnosis, treatment, and course of 
invagination of the intestine. The fact that the num- 
ber of cases of acute invagination of the intestine is 
higher in England, the United States, and Denmark 
than in other countries is due to a general misuse of 
purgative remedies in the first mentioned countries. 

The sooner the invagination is diagnosed, the 
sooner treatment can begin, always with an attempt 
at boodless disinvagination, first, and then laparot- 
omy. The advantages of reduction with barium sul- 
phate with the aid of the roentgen rays are known; 
the disadvantages consist in the facts that precious 
time is being lost before the patient is taken to 
the hospital, and that not in every hospital is 
the roentgen-ray department at the disposal of the 
patient at any time, day or night. Conse- 
quently, the use of sodium-chloride enemas is be- 
coming more and more popular, and the results 
after prompt diagnosis show a successful outcome in 
50 per cent of the cases. In cases of suckling babies, 
the condition must not remain unattended longer 
than sixteen hours; moreover, experience teaches that 
in the case of babies intestinal changes which would 
preclude every attempt at a bloodless invagination 
are found already after twelve hours. As soon as 
such a diagnosis is apparent, or if it cannot be ex- 
cluded with certainty, one should operate. Satisfac- 
tory results can be expected in 95 per cent of the 
cases if the operation is performed within twenty- 
four hours after the attack. 

The author next presents a complete history with 
roentgenograms of a three-year-old boy, suffering 
from chronic invagination. There was a gradual loss 
of appetite, and finally the patient experienced spas- 
modic convulsions with pains in the left epigastrium. 
Three medical examinations resulted in three dif- 
ferent diagnoses with corresponding treatment, but 
without any success. Finally, the patient was hos- 
pitalized and given a roentgen-ray examination and 
a barium sulphate meal. There was a clear demon- 
stration of an invagination starting at the cecum; 
the invaginated distal pole lay next to the hepatic 
flexure. On account of the forceful action of the 
peristalsis of the small intestine, the barium sulphate 
meal passed through the invaginated intestinal lu- 
men and separated it, stretching it about a finger’s 
breadth. There was a characteristic shell-like filling 
defect. There were colic pains along with the pas- 
sage. A diagnosis of irreducible invagination of the 
cecum with difficult but possible intestinal passage 
was made. Reposition of the invaginated loop of 
the small intestine at operation was comparatively 
easy, but disinvagination of the ascending colon and 
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the cecum was difficult. The success of the opera- 
tion was due to an excessively mobile cecum and an 
inbulging involution. The cecum was fixed. The 
course of healing was smooth. Complete cure was 
confirmed by roentgen-ray examination. 
(GertacH). CLARENCE C. REED, M. D. 


Nordentoft, J.: Two Cases of Megaduodenum. Acta 
radiol., 1937, 18: 722. 


Considerable uncertainty still surrounds the con- 
ditions of megaduodenum. The term itself merely 
implies an enlargement, an increased capacity of the 
duodenum, without reference to the causes of the 
condition. The author points out that these causes 
may be extrinsic or intrinsic. Without doubt any 
disorders or abnormalities in any of the many widely 
different organs closely surrounding the duodenum 
may affect the anatomy and physiology of that 
organ itself. Besides this, abnormalities in the duo- 
denum itself, congenital or acquired, may cause 
pathological dilatation of the organ. The most fre- 
quent and best known cause of megaduodenum is 
duodenal stenosis, either congenital or of later devel- 
opment on a pathological basis. 

Two cases of megaduodenum are reported by the 
author from observations made by him at the State 
Hospital in Copenhagen. The first of these was one 
of true duodenal stenosis due to congenital organic 
malformation. The patient, a girl of two years, was 
admitted to the hospital with a history of copious, 
intense vomiting since birth. Usually the vomiting 
would occur a long time after a meal. For instance, 
carrots would be ejected about five days after inges- 
tion. Almost any food given her would be ejected, 
even oatmeal soup. Naturally she was thin and of 
slender build. Roentgenological examination showed 
the duodenum to be much enlarged with stenosis at 
the junction of the duodenum and the jejunum. 
Operative findings disclosed an enormous duodenum 
with thick, gray, hypertrophic walls. The circum- 
ference of the duodenum was about the same as that 
of the stomach. The pathogenetic conditions could 
not be determined with certainty. Duodenojeju- 
nostomy was performed with salutary results. The 
operation failed to reveal any stricture, though both 
the previous history and the clinical picture sug- 
gested it. Moreover, the roentgenological examina- 
tion had shown a canalicular constriction at the 
junction of the duodenum and the jejunum. 

The second case reported by the author was one 
of megaduodenum in which no positive cause for the 
existence of the condition could be demonstrated. 
Clinically the picture was very different from that 
of the first case. The patient, a young man of twenty- 
five years, had been suffering from periodical pres- 
sure pains in the epigastrium since childhood, but 
never with vomiting. Roentgenological examination 
showed a greatly dilated duodenum, simulating the 
stomach in size. In this instance no stenosis could 
be detected. Operative findings disclosed a strongly 
distended duodenum embedded in a close network of 
adhesions. Nothing could be demonstrated, how- 
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ever, which would reasonably explain the cause of 
the condition. Stenosis could not be demonstrated, 
while the numerous adhesions between the duodenum 
and the surrounding tissues could be regarded as 
secondary changes. The duodenojejunostomy gave 
salutary results. This was, certainly, a case of mega- 
duodenum of doubtful origin. 

The author observes that while formerly it was 
quite generally taken for granted that megaduode- 
num and stenosis of some sort or other went hand in 
hand, the trend of opinion during the last decades 
has been somewhat different. There now seems to 
be a feeling that other factors than congenital mal- 
formation may be accountable; neurogenetic factors 
have formed the subject matter for studies by 
Melchior and Kostlivy. Recently the same factors 
were discussed by Petren, while Duval, Roux, and 
Beclere described a pathological picture in which 
one of the features was the existence of numerous 
adhesions about the duodenum, again without any 
positively demonstrable cause. 

The author points out that in all probability all 
transitions may be found, from very slight enlarge- 
ment to extreme dilatation, with a surprising ab- 
sence of symptoms. With so much uncertainty still 
surrounding the condition of megaduodenum, it be- 
comes imperative that all cases be studied with great 
care. The roentgenological diagnosis, with observa- 
tions especially as to motility, is of great value; 
stenosis can sometimes be demonstrated by it; 
whereas experience has shown that it is frequently 
difficult, or even impossible, to discover the cause 
of megaduodenum by operation. The condition of 
the stomach also should be observed with a view to 
the possible detection of any disorder which might 
possibly affect the nerve supply of the duodenum. 
Mataias J. Setrert, M.D. 


Kalayjian, B.: Carcinoma of the Jejunum. Radiol- 
OgY, 1937, 29: 596. 

The author reports 2 cases of carcinoma of the 
jejunum, in 1 of which a pre-operative diagnosis of 
carcinoma was made from the roentgenological find- 
ings. One patient was a white male, thirty-nine 
years of age, and the other a white female, sixty years 
old. 

Carcinoma of the small bowel is not as uncommon 
as was formerly believed. Patients with indefinite 
abdominal distress, vomiting which increases in fre- 
quency, and occult blood in the stool should be 
carefully examined for the presence of malignancy 
of the small bowel. Examination of the stomach, 
duodenum, and colon is not sufficient; too often 
the findings are negative and the patient is dis- 
missed. Careful, persistent, and repeated examina- 
tions of the small bowel are necessary if more 
accurate diagnoses of these obscure cases are to be 
obtained. Numerous reasons for the infrequency of 
carcinoma in this region have been given, among 
them being the fluid content of the bowel, the 
alkalinity of this content, and the absence of sharp 
bends in the bowel. The age incidence is approxi- 
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mately the same as for carcinoma in other regions. 
The case reports indicate a predominance of males 
of a 2:1 ratio. 

The pathology is usually that of an annular 
adenocarcinoma, although other types of pathology, 
such as malignant degeneration of polyps, malignant 
transformation of pancreatic rests, colloid carci- 
noma, and expansile ulcerated and non-ulcerated 
lesions, have been described. The annular lesions 
are almost invariably constrictive. According to the 
more recent authors, metastases are frequently 
found rather early, although in the past it was be- 
lieved that this type of carcinoma metastasized 
rather late. The metastases occur first in the local 
lymph glands, then in the liver, long bones, lungs, 
ovary, and dura. 

The symptoms of the disease depend largely on 
the speed of development of mechanical bowel ob- 
struction by the tumor mass, rather than on cachexia 
from the tumor itself. In the slowly growing tumors, 
there is often a period of from three months to a 
year or more in which the patient complains only of 
indefinite abdominal distress, which is unrelated to 
meals, unaffected by food or alkalies, and accom- 
panied by occasional nausea and vomiting. Loss of 
weight, appetite, and strength are quitecommon. A 
change in bowel habits with the appearance of 
diarrhea or constipation, and bloody or tarry stools 
is also common. Abdominal distention and flatu- 
lence are sometimes reported. The acute symptoms, 
which are sometimes all that the patient ever has, 
but more often follow a period of indefinite com- 
plaints, are ushered in with increasingly frequent 
and persistent vomiting, cramping abdominal pains 
that become localized, marked loss of weight, ab- 
dominal distention, and constipation, or occasionally 
a bloody diarrhea. 

The physical findings in the acute stage are usually 
those of dehydration, some emaciation, abdominal 
distention, visible peristalsis, and occasionally a 
palpable tumor mass. The laboratory findings often 
indicate a secondary anemia, a depletion of free 
hydrochloric acid to complete achlorhydria, evidence 
of dehydration, and the presence of blood in the 
stool. The x-ray findings are those of incomplete 
or complete obstruction of the small bowel. 

The treatment is surgical when the diagnosis has 
been established. Resection of the tumor mass with 
anastomosis of the adjoining portions of the bowel is 
given as the method of choice. In those cases in 
which resection cannot be carried out, some form of 
palliative operation for relief of the obstruction is 
often performed. The prognosis is not good in any 
event. Josepn K. Narat, M.D. 


Dixon, C. F., and Weber, H. M.: The Diagnosis and 
Surgical Treatment of Perforating Lesions of 
the Colon. Surgery, 1937, 2: 411. 


THE ROENTGENOLOGICAL DIAGNOSIS 


The treatment and prognosis in tumefactive le- 
sions of the large intestine are conditioned primarily 
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on whether they are of neoplastic or of non-neoplastic 
nature. The lesions of the rectum and lower sigmoid 
within reach of the proctoscope are left out of con- 
sideration here for the reason that no less direct 
diagnostic method could conceivably be more accu- 
rate and reliable than the competently performed 
proctoscopic examination in the diagnosis of these 
lesions. 

It may be affirmed that the roentgenological ex- 
amination can be made to reveal the presence of any 
tumefactive lesion of the large intestine, at least as 
early in its development as it is able to manifest itself 
by clinical signs and symptoms. Such lesions are 
exhibited roentgenologically by producing what is 
called a filling defect, which may be defined as a con- 
stant, persistent subtraction from the normal con- 
tour. 

Carcinoma of the large intestine is manifested 
roentgenologically by signs so consistently distinc- 
tive that they are considered to be only slightly less 
Se than the gross morphological picture 
itself. 

The typical neoplastic filling defect is always con- 
fined to a relatively short intestinal segment, and de- 
scribes a more or less marked, but relatively pervious 
narrowing of the lumen. 

Different histological and gross morphological 
types of carcinoma present different intraluminal 
relief patterns, but the normal relief is always en- 
tirely obliterated. Polypoid carcinoma produces a 
marginal filling defect only when ulcerated, in which 
case the relief pattern reflects its saucer-like form; 
but again the granular amorphous character of the 
surface is apparent, broken irregularly by elevations 
corresponding to the excrescences of carcinomatous 
substance on the surface. Invariably apparent, how- 
ever, and the most telltale feature of the neoplastic 
relief pattern, is the abruptness with which it is 
delimited from the uninvolved mucosa proximally 
and distally contiguous to it. 

The typical non-neoplastic filling defect is best 
defined as one in which the pathognomonic evi- 
dences of true neoplasm are lacking. It is essentially 
a constriction of the lumen, embracing only a part of 
one of the divisions of the large intestine, but it usu- 
ally is a longer defect than the one associated with 
neoplasm. Inflammatory disease in general is pro- 
gressive and to a certain extent self-limited, and the 
gross morphological as well as roentgenological ap- 
pearances depend largely on the stage of develop- 
ment at which the lesion is observed. 

The tuberculous, amebic, and the streptococcic 
granulomas are the principal examples of this group 
of inflammatory tumefactions. Combined involve- 
ment of the ileum and cecum is commonly seen 
when an inflammatory tumor involves this region, a 
phenomenon never seen with neoplasm unless per- 
foration has taken place. All of these morphological 
features are reflected faithfully in the roentgenologi- 
cal picture. 

When the roentgenological examination has dem- 
onstrated that a tumefactive lesion is present, and 
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has offered its dependable conclusions about the 
neoplastic or non-neoplastic nature of the tumor, it 
has made about as great a contribution to the final 
diagnosis as may be expected of it. There are no 
fundamentally reliable roentgenological signs by 
which the various etiological types of inflammatory 
tumor can be distinguished from each other, and the 
final diagnosis often, if not usually, reads. ‘‘non- 
neoplastic tumefaction of indeterminate etiology.” 

The filling defect produced by neoplastic lesions 
which have perforated, or which have otherwise been 
complicated by infection, looks much more like the 
filling defect of the inflammatory tumors than like 
that of the true neoplasms. Diacritical roentgeno- 
logical signs of the original lesion are not, however, 
obliterated beyond the point where roentgenological 
methods fail to reveal them, and it is here that 
familiarity with the internal relief of the neoplastic 
lesion is of particular value. 

The fundamental importance of obtaining ade- 
quate visualization of the entire extent of the filling 
defect, and of making a most careful study of the 
structural detail of its internal relief, should be obvi- 
ous. It may be said that a dependable roentgeno- 
logical diagnosis of “neoplasm with perforation” 
can be made whenever it occurs, and to confuse the 
condition consistently with the non-neoplastic tume- 
factions is to fail to exact the full diagnostic yield of 
the roentgenological examination. 


SURGICAL CONSIDERATIONS 


Clinical signs and symptoms, although more indi- 
rect, may in certain instances be all but pathog- 
nomonic, but they are always of great value. Bargen 
and Dixon have described certain features of perfo- 
rating neoplasm which have been of great diagnostic 
utility. One of these is the character of the reaction 
following the pre-operative intraperitoneal adminis- 
tration of a vaccine prepared from bacillus coli and 
streptococci. The normal reaction in the presence of 
non-perforating lesions of the colon is an elevation 
of the temperature of the body from normal to 101° 
or 103° F. within ten to twelve hours. A similar reac- 
tion seems to be evoked by metastatic lesions in dis- 
tant organs. 

The coexistence of infection and neoplasm entails 
difficulties not encountered if the lesion is purely 
neoplastic or purely inflammatory. Whether com- 
plicated by infection or not, neoplastic lesions de- 
mand radical treatment, yet the very presence of 
infection may seriously impede the institution of the 
more radical surgical procedures indicated. 

The surgical treatment of diverticulitis provides 
an exemplification of these principles. In many in- 
stances this condition may be treated satisfactorily 
without surgical intervention. A combination of a 
low-residue dietary regimen, methods of applying 
local heat, and anti-spasmodic drugs administered 
liberally, often effects subsidence of the inflamma- 
tory process within reasonable limits of time. 

The formation of pericolic abscess with and with- 
out extension to adjacent pelvic viscera, especially 
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to the urinary bladder, with the development of 
sigmoidovesical fistula, are among the more frequent 
complications of diverticulitis. Fecal fistula may 
develop following drainage and necessitate surgical 
treatment such as segmental resection. Spontaneous 
closure of the fistula may follow establishment of a 
temporary colonic stoma without direct attack on 
the fistula itself. After closure of the fistula the con- 
tinuity of the bowel can be reéstablished. Surgical 
treatment is usually necessary to bring about closure 
of a sigmoidovesical fistula. 

In the surgical treatment of intestinal tumefac- 
tions, it seems worth while to remark briefly about 
the use of intraperitoneal vaccine pre-operatively. 
Accumulating experience seems to indicate that by 
this means the mortality from intestinal surgery is 
appreciably reduced. Intraperitoneal vaccination is 
therefore recommended. If gross contamination oc- 
curs during an operation on the intestine, the insult 
to the peritoneum may be too great for it to over- 
come. The authors’ observations lead to the belief 
that the death rate following removal of perforated 
lesions of the intestine has also been reduced as a 
result of the use of these serums. 

Experience also indicates that the operative mor- 
tality can be reduced still more if some kind of short- 
circuiting operation is carried out before the diseased 
segment of intestine is resected. Short-circuiting or 
side-tracking procedures are of particular advantage 
if the perforating lesion is situated well above the 
sigmoid colon. As a rule such operations are not 
employable for lesions of the sigmoid or lower pelvic 
colon, because, if the greatest care is not exercised, 
contamination will occur when the lesion is subse- 
quently removed. 

If feasible, perforating lesions of the colon are 
most satisfactorily managed by using a short-circuit- 
ing procedure as the first stage of the operation. The 
use of anaerobic serum is recommended only because 
some of the fatal peritoneal infections following op- 
erations on the colon have, with apparent justifica- 
tion, been attributed to anaerobic micro-organisms. 


Strominger, L.: Appendicitis and Urology; A 
Clinical and Critical Study (L’appendicite et 
Vurologie; étude clinique et critique). J. d’urol. méd. 
et chir., 1937, 44: 321. 


Strominger maintains that the technique of the 
operation of appendectomy has been so far per- 
fected that there is too great a tendency to operate 
for the removal of the appendix in cases with pain in 
the right lower quadrant without a sufficient diag- 
nostic study. Unless the symptoms are severe and 
definitely indicative of appendicitis, in most of such 
cases a careful urological examination should be 
made. Often evidence of a latent infection of the 
kidney will be found, a pyuria or a microscopic he- 
maturia; sometimes hydronephrosis, ureteral cal- 
culus, or pyelitis will be discovered in this way, and 
an unnecessary appendectomy avoided. 

The urologist is often not consulted until urinary 
symptoms develop after the operation for appendi- 
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citis, while before the operation the evidences of 
urinary tract infection are neglected. Often the 
author has been called in consultation in cases after 
an appendix operation because of the development 
of urological symptoms and has found a ureteral 
calculus, a ureteral obstruction, pyelitis or pyelo- 
nephritis, and sometimes even a urinary-tract infec- 
tion or obstruction on the left side, causing reflex 
pain on the right side. In such cases a ureteral cathe- 
terization with the injection of soothing and anti- 
spasmodic drugs would have relieved the abdominal 
symptoms. In other cases the urinary-tract infec- 
tion may be secondary to the appendicitis; or albu- 
minuria or hematuria may result from toxemia, 
which may be produced by a general colon-bacillus 
infection or by the toxins from the infected appendix 
alone. 

According to the author’s observations there are 
many patients operated upon for appendicitis who 
in reality have colitis with colon-bacillus infection 
localizing in the kidney and renal pelvis. He esti- 
mates that this occurs in 50 per cent of cases operated 
upon for appendicitis without relief of symptoms, 
especially in subacute or chronic cases. 

AttIcE M. MEvYERs. 


Shelley, H. J.: The Incidence of Asymptomatic 
Pathological Conditions of the Appendix 
Based on a Study of 2,065 Consecutive Inci- 
dental Appendectomies. Arch. Surg., 1937, 
35: 621. 


A very thorough investigation has been made of 
pathological conditions of the appendix which were 
found when the appendix was removed incidentally 
during operation upon other organs within the 
abdomen. The findings are based on the records of 
2,065 consecutive and incidental appendectomies 
which were performed in the period between 1925 and 
1935, inclusive. Cases in which present or past 
diseases of the appendix were suspected before opera- 
tion are not included. 

The regions of the primary operation were the 
female genital organs, gall bladder and liver, hernia, 
stomach and duodenum, colon, small intestine, and 
other intra-abdominal regions. The mortality per- 
centage was well within normal limits, with the 
exception of those cases in which the colon was in- 
volved, in which the mortality was almost 30 per 
cent. This fact should warn surgeons in general 
never to attempt an incidental appendectomy along 
with colon operations. 

Calculations as to the incidence of pathological 
conditions in the appendix are based on 1,904 speci- 
mens examined microscopically. In 37 per cent of 
the appendices there was no definite evidence of 
inflammation; on the other hand, 62 per cent showed 
definite inflammatory change, 2 per cent of these 
being acute changes. 

Chronic obliterative appendicitis with infiltration 
was found to a large extent in older patients. These 
patients were poorer operative risks, and the increase 
in mortality brings up the question of whether or not 
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these patients should have been subjected to an 
incidental appendectomy. 

There was a slight increase in the incidence of 
appendicitis when inflammation was present else- 
where in the abdomen. This increase was greatest in 
the group of appendices affected with periappendi- 
citis. Cases showing chronic, suppurative, and acute 
salpingitis were not included in this group. 

There is no evidence to substantiate the belief that 
chronic inflammation in the appendix initiates in- 
flammation in the gall bladder; in fact, a slight 
variation in the opposite direction is found in these 
charts and tables. 

In the presence of inflammation elsewhere in the 
abdomen, there was a definite increase in the in- 
cidence of inflammatory change in the appendix. 
Chronic obliterative appendicitis was found to occur 
more often in the middle and later decades of life. 

The incidence of the total number of appendices 
without inflammation decreased gradually with age. 
The decrease in the incidence of normal appendices 
was slightly more marked. The incidence of the 
total number of appendices showing inflammatory 
change increased with age. 

The author lists the percentages of other patholog- 
ical conditions as follows: oxyuris in the lumen of the 
appendix, 0.2 per cent; mucocele of the appendix, o.2 
per cent; tuberculosis of the appendix, 0.3 per cent; 
diverticulum of the appendix, o.1 per cent; hyper- 
plasia of the mucosa, 0.2 per cent; and tumors of the 
appendix, 0.2 per cent. 

Acute appendicitis, even with actual suppuration, 
can exist without any subjective or objective evi- 
dence of its presence. Its incidence in this series was 
1.7 per cent. Although the author does not present 
any figures, he mentions the fact that the incidence 
of postoperative complications was not found to be 
greater than would be expected in a similar list of 
operations in which appendectomy was not per- 
formed. No increase in mortality was found. The 
conclusion was drawn that the incidental removal 
of the appendix in properly selected cases is a worth- 
while procedure. RicHarD J. BENNETT, JR., M.D. 


Devine, Sir H.: Excision of the Rectum. Brit. J. 
Surg., 1937, 25: 351. 

This article is based upon clinical material and 
experience gained from a series of 60 patients who 
were operated upon for excision of the rectum. In 
surgery of the rectum, carcinomatous growths are 
the most exacting of the rectal problems and they 
constitute more than one-third of all the tumors of 
the alimentary canal. The author believes that 
surgery for carcinoma of the rectum is well worth 
while, although the operation may be difficult and 
serious, and the operative risk may be high for the 
patient. About one-half of the author’s cases were 
of a moderate degree of malignancy and many of the 
patients have survived for from ten to fifteen years. 

The conditions peculiar to the rectum which are 
adverse to operation, and which involve special dif- 
ficulties, are as follows: 
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1. Its septic contents. 

2. The powerful muscular movements of the rec- 
tal wall when discharging fecal contents. The 
sphincteric apparatus will not permit a wound or 
lesion that is proximal to it and located in the rectal 
wall to heal in the normal manner. 

3. The inaccessible situation of the rectum en- 
cased in the bony pelvis. 

4. The surrounding loose area and the absence of 
rectal peritoneal covering. 

Conditions such as these demand that operations 
on the rectum be performed on a defunctioned 
rectum. 

If the distal colon is disconnected from the 
proximal colon, and is thus completely deprived of 
its function, this isolated rectosigmoid segment 
gradually loses a large percentage of its bacterial 
content. With the proper preparation (lavage), this 
bacterial content becomes further reduced. Opera- 
tions on this defunctioned and prepared rectocolic 
segment can be carried out without much danger. 
Operation on a defunctioned rectum marks a dis- 
tinct advance in surgery. The reason for this is that 
not only is healing of the anastomosis prevented by 
the continual movement and the back pressure from 
sphincteric obstruction which occurs in the function- 
ing rectum, but also the unperitonealized rectum 
heals very precariously. Thus, primary union 
scarcely ever takes place and death often results 
from the leakage of septic contents which infect the 
loose area surrounding the rectum. 

The defunctioning of the distal colon and rectum 
is accomplished by disconnecting the proximal colon 
from the distal colon, either at the middle of the 
transverse colon or at the hepatic flexure. The bowel 
is cut across and each end is separately implanted 
into the abdominal wall, so that an area of skin 
intervening between the openings prevents the pas- 
sage of any feces from the proximal to the distal 
colon. The second requirement is the easy and 
prompt restoration of the function of the distal 
colon. This is attained by making a long spur and 
by suturing, for a distance of about 4 in., the proxi- 
mal to the distal limb of the transverse colon. The 
bowel opening is made small so that its mucus mem- 
brane edges lie just under the skin. The smallness 
of the opening and the absence of any pouting 
mucous membrane facilitate natural closing after the 
spur has been crushed. The contents of the distal 
colon are washed out from above the abdominal 
fistula and also by washings of the rectum. Anti- 
septic solution helps to diminish the bacterial con- 
tent. In the case of carcinoma with obstruction, 
irrigations for as long as three weeks may be neces- 
sary to prepare the bowel properly. 

The standard operation for carcinoma of the rec- 
tum is the Miles operation, in which the sigmoid and 
its mesentery, the rectum, and the anal canal are 
removed. It is conceived on sound logic and will 
probably remain the standard operation. Since this 
operation is primarily an abdominal dissection of 
the rectum, it is attended with a good deal of shock. 
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It is scientifically designed, radical and ruthless, and 
leaves the patient incontinent. It is the proper 
operation for all low-lying and all unfavorable types 
of rectal growths. Where the growth is located in 
the lower end of the sigmoid and its resection also 
involves the removal of the upper part of the rec- 
tum, the author approaches it from the abdomen, 
isolates and dissects the diseased segment, dissects 
the upper part of the rectum from above, and anas- 
tomoses the divided sigmoid to the rectal stump. 

From the author’s study and experience with rec- 
tal surgery, the following conclusions are drawn: 

Pre-operative defunctioning and preparation of 
the rectum and sigmoid make possible rectal opera- 
tions which had previously been regarded as impos- 
sible; a rectosigmoid anastomosis becomes a reason- 
ably safe operation. By the employment of a special 
operative position (exaggerated lithotomy) with a 
sacral sling, synchronized perineal and abdominal 
operating can take place, a method which shortens 
considerably the time of operation and therefore 
lessens shock. By performance of the operation in 
the position advocated above, and on a defunctioned 
rectum closed at its lower end by a special box clamp, 
dissection of the rectum may be safely carried out 
from the perineum toward the abdomen. This 
method has many advantages. 

The author does not suggest more conservative 
operation, but only that it is greater surgical art to 
utilize our pathological knowledge of carcinoma of 
the rectum by employing the conservative operation 
more frequently than has hitherto been the case. 
Joun W. Nuzvum, M.D. 


Jones, T. E.: The Surgical Treatment of Carcinoma 
of the Rectum. Surg. Clin. North Am., 1937, 17: 
1279. 


The author gives an interesting detailed descrip- 
tion of his operative technique in carcinoma of the 
rectum. For the most part the procedure is that of 
Miles, of London, namely, the one-stage abdomino- 
perineal operation which bears his name. 

Jones recommends spinal anesthesia for this 
operation, as it can be done more rapidly with a 
quiet, relaxed abdomen. The use of adrenalin coun- 
teracts any fall in the blood pressure below 80 mm. 
of mercury. The use of spinal anesthesia makes it 
possible to work in the perineal region for a con- 
siderable length of time after the abdominal anes- 
thesia has worn off. 

The operation necessitates deep pelvic dissection. 
Therefore, as soon as the anesthesia has reached the 
level of the umbilicus, a catheter is placed in the 
bladder and the patient is placed in a deep Trendel- 
enburg position, which makes it possible to pack the 
intestines well out of the pelvis. Jones uses the mid- 
line incision below the umbilicus in preference to the 
right-rectus incision used by Miles, because it is 
easier to make, easier to close, and results in fewer 
hernias. 

After the incision has been made, it is imperative 
to make a careful survey to determine the extent of 
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malignant invasion. The liver is explored for 
metastases. One or two nodules do not preclude 
operation, but multiple nodules do. Next, the 
gland-bearing areas along the aorta and mesosig- 
moid are examined. Finally, the growth itself and 
the peritoneum in the floor of the pelvis are in- 
spected. Gland involvement does not preclude 
operation but peritoneal involvement does, unless 
it is possible to incise the peritoneum extensively. 

If operation is decided upon, the first step taken 
is to mobilize the sigmoid. Congenital folds or 
bands of peritoneum are often present on the lateral 
aspect of the sigmoid. Incision of these makes bet- 
ter exposure possible and assures a loop long enough 
for colostomy. Next, the inferior mesenteric artery 
is ligated just below the first sigmoid branch. This 
insures a bloodless field for the pelvic dissection. 
The incision of the peritoneum down to the floor of 
the pelvis on both sides of the mesosigmoid follows. 
These incisions are then brought forward to meet 
anteriorly behind the base of the bladder in the 
male or the pouch of Douglas in the female. Com- 
plete dissection of the rectum, both anterior and pos- 
terior, is then made. The so-called “rectal stalks” 
are likewise divided as far laterally as possible. 

Now comes the construction of a new pelvic floor. 
To do this, the peritoneum is freed on the lateral 
walls of the pelvis and the posterosuperior surface 
of the bladder. In the female the fundus of the 
uterus may be utilized if the uterus has not been 
removed previously. 

Finally the bowel is divided at a convenient point 
to make a well fitting colostomy. The division of 
the bowel is left until last, after the entire dissection 
has been made. The division is made by cautery 
between Payr clamps. The ends of the bowel are 
tied and a piece of rubber dam is placed over each 
end and again tied. The distal end of the pelvic 
colon is then pushed downward into the presacral 
space and the peritoneum of the new pelvic floor is 
sewed over it. There must under no circumstances 
be any tension on this new diaphragm. 

Closure of the abdomen follows. The proximal 
end of the colon is brought out for permanent 
colostomy. Dressings are placed over the incision 
and around the colostomy to avoid any undue pres- 
sure when the patient is placed on his abdomen for 
the next, the perineal, stage of the operation. 

With the patient placed in the Kraske position, 
an incision is made from the midsacrum down to 
and encircling the anus. Lateral dissection of the 
flaps ensues until the gluteus maximus muscle is 
brought into view. All the fat mesial to it is removed 
with the rectum. In most cases the coccyx is dis- 
articulated to facilitate dissection. Immediately 
beneath the coccyx is the presacral fascia. This, 
when incised, brings into view the cavity contain- 
ing the loop of bowel, provided the abdominal dis- 
section has been done thoroughly. The levator ani 
muscles are divided as far laterally as possible, and 
the bowel is drawn out and dissected away from 
above downward. 
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There remains now a large cavity bounded in 
front only by the bladder and bony walls of the 
pelvis. Nothing can be sutured together to obliter- 
ate it. It must heal by granulation. Into this 
cavity a large rubber square is placed. Gauze is 
packed into the dam to prevent it from adhering to 
the new peritoneal floor. This is packed tightly to 
prevent oozing and help support the new pelvic 
floor. The incision is then closed with a subcuticular 
stitch. Part of the dam is removed on the second 
day and part on the third day. By the fourth day 
it is always entirely removed. The wound heals 
completely by granulation in from ten to twelve 
weeks. 

Jones reports that patients are out of bed on the 
fourteenth day and that the average time in the 
hospital is twenty-four days. Inasmuch as the mor- 
tality has been kept to about to per cent, this sur- 
gical procedure for carcinoma of the rectum has 
much in. its favor. Matatas J. SEIFERT, M.D. 


Milligan, E. T. C., Morgan, C. N., Jones, L. E., and 
Officer, R.: Surgical Anatomy of the Anal 
Canal, and the Operative Treatment of Hemor- 
rhoids. Lancet, 1937, 233: 1119. 


The authors discuss the anatomy of the anal 
canal. They describe the submucous space which 
lies between the mucous membrane and the internal 
sphincter. The internal hemorrhoidal plexus lies 
within this space. The perianal space, which con- 
tains the external hemorrhoidal plexus, is, as the 
name implies, the space surrounding the anus. The 
perianal space is limited above by the insertion of 
the longitudinal muscle at the anal intermuscular 
septum; superficially it is limited by the skin, and 
externally it becomes continuous with the ischio- 
rectal fossa. Thus an internal hemorrhoid lies in the 
submucous space and an external hemorrhoid lies 
in the perianal space. The internal and external 
hemorrhoidal plexuses communicate by way of 
vascular channels in the longitudinal muscle. 

The operation of hemorrhoidectomy is performed 
with the anesthetized patient in the lithotomy posi- 
tion. The tag of skin corresponding with the hemor- 
rhoid having the greatest tendency to prolapse is 
grasped with a forceps and drawn laterally away 
from the anus. This tension causes the anal mucosa 
covering the internal hemorrhoid to appear outside 
the anal canal. The hemorrhoid is grasped and 
further traction brings into view a longitudinal fold 
of rectal mucosa, which is grasped with a hemostat. 
The remaining two hemorrhoids are delivered in a 
similar manner; thus hemorrhoids are exposed at “‘3, 
7, and 11 o’clock” on the anal ring. 

With the tip of the index finger in the anal canal, 
pressure is exerted outward at the level of the sub- 
cutaneous external sphincter to distend the hemor- 
rhoid. With scissors a V-shaped incision is made in 
the skin with the base at the anocutaneous line and 
extended to the outer border of the distended hemor- 
rhoidal plexus. The incision is extended through the 
corrugator cutis ani until the circular band of the 
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subcutaneous external sphincter is laid bare. The 
tissues are dissected away from the subcutaneous 
external sphincter until its inner border is exposed, 
where the fibers of the longitudinal muscle will be 
seen. 

The dissection having been completed, the entire 
hemorrhoid, i.e., internal and external hemorrhoidal 
plexuses with their coverings of anal mucosa and 
the skin of the anus, swings free on its pedicle. This 
pedicle consists of rectal mucous membrane, sub- 
mucosa containing a branch of the superior hemor- 
rhoidal artery and vein, and part of the longitudinal 
muscle. The pedicle is tied firmly. The other two 
hemorrhoids are treated likewise, and at least 4 in. 
of intact skin is left between each wound. Finally 
all excess tissue beyond each of the three ligated 
pedicles is excised and the ligatures are cut short. 

The operation is completed by inserting a vaseline- 
coated rubber tube into the rectum, and tucking 
pads of wet gauze in the anal canal beside the tube 
in relation to each wound. If an anterior or poste- 
rior secondary hemorrhoid is present, it is removed 
through a separate minor skin incision. 

Ear O. Latimer, M.D. 


LIVER, GALL BLADDER, PANCREAS, 
AND SPLEEN 


Sjéstrém, P.: The Citrate Content of the Blood 
Serum as a Diagnostic Factor in Diseases of the 
Liver and Bile Passages (Der Citratgehalt im 
Blutserum als Diagnosticum bei Krankheiten der 
Leber und der Gallenwege. Eine methodologische, 
tierexperimentelle, und klinische Studie). Acta 
chirurg. Scand., 1937, 79: Supp. 49. 

The author reports detailed studies, in progress 
since 1933, of the problem of citrate metabolism, 
with particular reference to hypercitricemia. The 
work was early planned on the working hypothesis 
that the chief part was played by the liver. The 
book is divided into three sections concerned with 
method, animal experiments, and clinical studies. 
The method used is based on the Thunberg enzy- 
matic micro method for the quantitative determina- 
tion of organic vegetable acids in biological fluids. 
Certain obscure points in the Thunberg Citrate 
Method necessitated a rather searching inquiry. 
The animal experiments as a whole furnished strong 
support for the assumption that the liver plays a 
very important part in citrate metabolism. Blood 
citrate estimations to the number of 3,400 were 
made in 1,150 patients with many different diseases. 
The limits for normal values, in the fasting state, 
were set between 17 and 27 micrograms. Routine 
fasting determinations were made. When the values 
were high, citrate tolerance curves were made after 
the intravenous or peroral administration of citrate. 
When from ten to thirty times the amount of total 
citrate found in the blood was used, a rise of short 
duration and not above 27 micrograms occurred in 
normal cases. In pathological cases higher values 
were obtained and, more important, the return to 


INTERNATIONAL ABSTRACT OF SURGERY 






the original value was slow and not complete within 
two hours. Patients with acute hepatitis exhibited 
a rise of 79 per cent; in chronic hepatitis the rise 
was less intense and sometimes absent. In cases of 
doubtful jaundice the rise in blood citrate often gave 
valuable information in the differential diagnosis 
between hepatitis and stasis jaundice when cus- 
tomary liver function tests were of no aid. In chronic 
cardiac insufficiency a moderate rise was found 
which, as a rule, disappeared when compensation 
was established. In exophthalmic goiter, 45 per cent 
of the cases had moderate hypercitricemia. 

The author concludes that in many situations 
the citrate content of the blood serum has proved 
a good gauge of liver function, and that in prevent- 
ing hypercitricemia, good liver function seems the 
most important factor. The author’s summary is 
reproduced in English and in French. He gives 309 
case reports, a bibliography, and an index of 174 
pages. WaLTER H. Napier, MD. 


Mirizzi, P. L.: Mechanical Icterus (Mechanischer 
Ikterus). Deutsche Zischr. f. Chir., 1937, 249: 148. 


In obstructive jaundice it is best to perform opera- 
tion early, that is, before infection or injury to the 
liver cells becomes advanced. In most cases an 
impacted stone produces the jaundice but other 
causes are not infrequent. Recurrent pain with 
jaundice and fever is especially to be heeded. Obes- 
ity lowers the resistance of the patient and makes 
the operation difficult. The age of the patient should 
not be the deciding factor in determining whether 
operative or conservative measures are to be carried 
out, but it should be considered in evaluating the 
defensive forces of the patient. The tendency 
toward hemorrhage, chills and rapid emaciation, 
and frequent vomiting, as well as other symptoms, 
are important indications which require early sur- 
gical interference under local or spinal anesthesia. 
The longer the obstruction persists, the greater the 
danger to the patient. The prognosis is always 
doubtful, especially when the jaundice has existed 
for a long time. 

When operation is done the final result is often 
dependent on the type of operation and the tech- 
nique. -The tendency to hemorrhage and suppura- 
tion demands careful and conservative procedures. 
Blunt dissection of adhesions is to be avoided and 
the tissues are to be handled with the utmost gentle- 
ness. Anatomical relations are often obscure and 
the individual relations cannot be recognized nor 
the site of obstruction determined by inspection nor 
palpation. Damage to tissues with bad results which 
are often seen can be accounted for only by un- 
necessary procedures and rough handling of the 
bile ducts. 

By means of the author’s method, “operative 
cholecystography,” one can gain a clear view of the 
condition under consideration, rapidly and without 
the dangers previously referred to. This method 
consists of puncture of the gall bladder, injection of 
10 c.cm. of lipiodol and the taking of a roentgeno- 














gram as soon as the abdomen is opened. The site 
of the obstruction and any peculiarities of the bile 
ducts are thus determined and the condition dealt 
with as indicated. The organs should not be dis- 
turbed. 

Several methods are at one’s disposal for restoring 
the flow of the bile, which restoration is the end to be 
attained. Formerly the drainage of Kehr was widely 
used, but now it is only resorted to if inflammation 
or changes in the common duct preclude a plastic 
operation. Choledochoduodenostomy, cholecysto- 
gastrostomy, or cholecystoduodenostomy are used 
more generally now. 

According to the principle to avoid dissection and 
removal of the organs in all difficult cases in order to 
limit postoperative complications as much as possi- 
ble, extirpation of the gall bladder is contra-indicated 
and only the removal of the stones is carried out. 
If, however, the gall bladder is markedly atrophic 
as a result of inflammatory changes without stones, 
it is sufficient to destroy the remaining portion com- 
pletely by use of the round diathermy electrode or 
mucoclasis. (BopE). Joun A. Grus, M.D. 


Paulson, M.: Newer Aspects of Gall-Bladder Dis- 
ease of Practical Import. Med. Clin. North Am., 
1937, 21: 1489. 

Gall-bladder operations frequently do not give the 
anticipated relief from symptoms for which they 
were performed. First-rate clinics are reporting that 
about 33 to 43 per cent of those submitted have felt 
that little or no benefit was derived therefrom. 

Changes in the gall bladder interfere with its 
absorption and secretion activities. Three patho- 
logicophysiological processes may result from a dis- 
turbed relationship between the sphincter of Oddi 
and the gall bladder: (1) increased activity both of 
the gall bladder and the ampulla with rapid empty- 
ing. This is known as the hyperkinetic type of 
evacuation; (2) contraction of the gall bladder 
against spasm of the sphincter resulting in biliary 
colic and called hypertonic dyskinesia; (3) an atonic 
gall bladder in consequence of a spastic sphincter 
with a resulting heavy, aching sensation. 

If the patient suffers from frequent attacks of colic 
caused by calculi, removal of the stones is indicated 
and the results are striking. Surgery gives little relief 
from mild symptoms and mild gall-bladder changes. 
The problem becomes relatively easy when the fol- 
lowing symptoms are found: (1) a satisfactory ac- 
count or evidence of one or more attacks of biliary 
colic, with or without fever, chills and jaundice; (2) 
residual tenderness following such painful episodes; 
and (3) possibly indigestion between attacks, char- 
acterized by flatulence, bloating and discomfort. 
However, if diagnosis is to be improved and if a bet- 
ter selection of cases for medical and for surgical ther- 
apy is to be made, the possible presence of any one of 
several other conditions, or a combination of them 
resulting in similar, if not in identical complaints, 
must be more readily recognized. Thus, gall-bladder 
colic may be simulated by tabes dorsalis, perforating 
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peptic ulcer, renal calculi, hydronephrosis, and root 
pains of spinal and vertebral lesions. It will be im- 
portant to know whether the colic is due to stones 
or to the afore-mentioned pathologicophysiological 
state of the contraction of the gall bladder against a 
spastic sphincter of Oddi, designated as hypertonic 
dyskinesia. 

The jaundice suspected of being obstructive may 
be intrahepatic or hemolytic, or may be a manifesta- 
tion of familial or congenital hyperbilirubinemia, 
pernicious anemia, or carotinemia. 

Aside from atypical manifestations of peptic ulcer, 
small intestinal deviations, and reflex renal lesions, 
the same symptoms, sometimes designated as gall- 
bladder dyspepsia, will also be found in some cases 
with low metabolic rates, in chronic nervous exhaus- 
tion with or without demonstrable changes in tone 
and/or secretion of the digestive apparatus, in con- 
stitutional inadequacies with and without affective 
disorders in the icritable colon, and in some cases 
with any change in digestive function on a psycho- 
genic or neurogenic basis. 

The two most valuable aids in the determination 
of the extent of pathology and the presence of stones 
available are the non-surgical biliary drainage of 
Lyon and cholecystography. 

Cases selected for surgery should be limited to 
those which present stones and relatively advanced 
gall-bladder changes, and in which there is evidence 
of more than one attack of biliary colic. Cases se- 
lected for medical management should consist of 
those who fail to meet the criteria for surgical inter- 
vention. For acute gall-bladder disease, fat and 
fruit juices are interdicted. In the chronic disor- 
ders, individual tolerance to these foods must 
be ascertained. In general, a well balanced and 
smooth diet, in which the physical, chemical and 
mechanical factors are reduced, will suffice. Atropine 
and its derivatives, sedation, and oil by mouth and 
by rectum are helpful. Finally the patient is to be 
assured that the extent of the disease bears little or 
no relation to his complaints and that the prognosis 
is good. 

Pain, jaundice, and possibly dyspepsia following 
surgery suggest the following: (1) a hepatitis which 
may arise from the gall-bladder infection, carried by 
the lymphatics, or from an ascending cholangitis; 
(2) a stricture or stone in the common duct; or (3) 
slowly regressing inflammation or the passing of 
mucus and debris. Cuartes Baron, M.D. 


Fenster, E., Herrmann, O., and Herrmann, K.: 
Experimental Study of the Development of 
the Stippled Gall Bladder (Experimentelle Unter- 
suchungen ueber das Zustandekommen der Stipp- 
chengallenblase). Deutsche Zischr. f. Chir., 1937, 
249: 177. 

Boettcher first described this condition in 1857- 
The frequency ranges between 6.3 and 26 per cent. 
As to its causes, the opinions are divided. Inflam- 
mation producing precipitation of cholesterin and 
lymphatic stasis which results in fat absorption in 
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the epithelium is accepted by some, while others be- 
lieve there is a disturbance in cholesterin secretion. 
A combination of both factors is accepted by some. 
Various animal experiments heretofore have not shed 
much light on the subject. The authors, therefore, 
have repeated the experiments of Patey and Illing- 
worth by which means stippling of the gall bladder 
was produced. 

Patey injured the gall-bladder wall by crushing it 
in a first series of experiments; in a second series he 
ligated the cystic duct, and in a third series he in- 
jected bacteria into the blood stream and in addi- 
tion produced hypercholesteremia. The conclusions 
from this work were that neither resorption nor se- 
cretion of cholesterin and not bacterial infection, but 
only trauma and hypercholesteremia are involved. 
Illingworth emphasizes that however high the blood 
cholesterol might be, it alone did not produce the 
disease. It was only when cholesterinemia was asso- 
ciated with a streptococcal infection that the condi- 
tion resulted. 

In the rabbit treated by the method of Patey, the 
authors always succeeded in producing stippling of 
the gall bladder. The histological changes which 
corresponded to the typical picture of cholesterosis 
were present in this series, but absent in those 
animals studied after the manner of Illingworth. 
There was no reason to consider bacterial infection 
as the primary cause of the stippled gall bladder. 
In Patey’s animals trauma played the chief réle; it 
resulted in a disturbance of the lymph flow. If in 
addition to trauma there was an increase in the 
cholesterin, then stippling of the gall bladder was 
produced. Therefore, we have to deal rather with 
resorption and not with absorption of the bile. 
Cholesterin could always be found in the lymph 
tract and the efferent vessels. The authors do not 
agree with either Patey or Troell in this regard. 

A remarkable secondary finding was the fre- 
quency of gall stones, which could be explained on 
the basis of the experiments undertaken. However, 
no explanation of the origin of the gall stones 
was given. (FRANZ). Joun A. Grus, M.D. 


Bauer, Axel: When is an Operation for Lithiasis or 
Inflammation of the Gall Bladder Advisable? 
(Wann soll man einem an Steinen oder Entzuen- 
dungen der Gallenblase leidenden Patienten zur 
Operation raten?). Svensk Likartidn., 1937, p. 489 

The present report is based on a lecture which the 
author gave before a group of general practitioners. 

Consequently, many of the points discussed are 

quite familiar to the surgeon. The author goes back 

to the statistics of Enderle and Hotz (1923) who, on 
the basis of 12,147 cases assembled from the reports 
of 56 surgeons, computed a mortality of 9.2 per cent, 
including all cases, even those that were clearly 
hopeless. The author shows next the many dan- 
gerous risks which a patient with gall stones is facing, 
such as peritonitis, liver insufficiency, icterus with 
bile-tinged hemorrhages, and pancreatitis with its 
high percentage of mortality. The author reaches 








the conclusion that all these patients arrive too late 
for an operation. The blame rests not only on the 
practitioner, but also on the patient himself. Then 
there is the internist who is responsible for the fact 
that even after a successful operation, a recurrence 
or relapse frequently occurs. The author very sel- 
dom accepts the explanation of adhesions which is 
often offered. True recurrence of lithiasis is rare. 
Frequently, it is really a question of cholangitis 
changes; then too, the surgeon can easily overlook a 
stone in the bile ducts even if he practices the rule 
of always sounding the papilla of Vater in every 
case of cholecystectomy. If one intends to operate 
earlier, the first prerequisite is to make the diagnosis 
earlier, and an x-ray examination should be per- 
formed in every doubtful case. The general prac- 
titioner’s task is to acquaint the patient with the 
great dangers which follow each attack. Prompt 
operations are also necessary in cases of young pa- 
tients. Statistics show that in the cases of patients 
not more than forty years of age, there is only a 2 
per cent mortality. The author demands that all 
patients with gall stones be promptly turned over 
to the surgical clinic just as is being done in cases of 
appendicitis. In hyperacute attacks of peritonitis 
operation should be performed as soon as possible 
if the general condition of the patient allows. 
In other acute attacks with peritonitis one should 
wait till the shock is spent; however, further post- 
ponement is forbidden by increasing fever and in- 
creasing pains. An operation is indicated in all 
cases of common chronic gall-bladder inflammation, 
when the patient has had from one to three attacks 
with signs of inflammation of the gall bladder, 
when between the attacks tension and discomfort is 
felt in the upper part of the abdomen, when a 
stretched gall bladder could be felt, or when symp- 
toms of pancreatitis appear. Likewise, in cases of 
choledochus stone with fever and rigor, one should 
proceed with an operation as soon as possible. 
Operation might be postponed in cases of an appar- 
ent recession of an existing jaundice. Regarding 
the late results of operations, the author cites the 
statistics of Krogius (1931) obtained from nine Ger- 
man clinics. Seventy-seven per cent of the patients 
were free from symptoms after the operation; one- 
third of the remainder had more serious complaints 
after the operation, but they were always the result 
of complications in the bile ducts, the liver, and the 
pancreas, and consequently, to later operations. 
(GERLACH). CLARENCE C. REED, M.D. 


Best, R. R., and Hicken, N. F.: A Probable Cause 
for the High Mortality Following Cholecystos- 
tomy, Cholecystogastrostomy, and Cholecys- 
toduodenostomy in Jaundiced Patients. Sur- 
gery, 1937, 2: 566. 

While in the past the surgeon has performed 
cholecystostomy, cholecystogastrostomy, or chole- 
cystoduodenostomy for various other conditions, 
these operations are now done primarily for common- 
duct obstruction with increasing jaundice, such as 




















occurs in carcinoma of the head of the pancreas, 
carcinoma of the lower end of the common duct, 
pancreatitis, stricture or injury of the common duct, 
or is caused by a stone in the common duct that can- 
not be removed. 

This paper, which is based on the studies of vari- 
ous authors, records 221 such cases with an average 
mortality of 41.1 per cent. The authors refer to one 
interesting contrast which was brought out by Bern- 
hard in a report showing a mortality of 23.1 per cent 
for cholecystogastrostomies, 31.7 per cent for chole- 
cystoduodenostomies, but only 8.6 per cent for 
choledochoduodenostomies. 

The cases of 2 patients in whom persistent cystic- 
duct obstruction was present and in whom the con- 
dition was relieved by choledochostomy are reported. 
The value of cholangiography in determining pa- 
tency of the cystic duct is stressed. Also reported 
are the cases of 2 other patients who died following 
anastomosis of the gall bladder to the stomach. In 
these 2 patients, cystic-duct obstruction was present 
at the time of surgery, as was demonstrated by the 
cholangiogram. 

The total number of the authors’ cases was 7, 
with 3 deaths, a mortality of 42.8 per cent. 

The fallacy of the older criteria for patency of the 
cystic duct is pointed out. The authors realize that 
decompression of the gall bladder may often provide 
drainage after the edema about the cystic duct has 
subsided, but they also believe that in the severely 
jaundiced patient, the added burden of an operation 
which does not offer some immediate mechanical or 
physiological relief accounts for the high mortality 
rate. 

In conclusion it is stated that if a probe cannot be 
passed through the cystic duct, a cholangiograph 
should be taken, or the common duct should be 
attacked directly, despite the greater mechanical 
difficulty of the operation. 

Tuomas C. Dovuctass, M.D. 


Mirizzi: Results of the Fourth Series of 100 Opera- 
tions on the Biliary Tract under the Control of 
Cholangiography during Operation (Constata- 
tions et résultats de la quatriéme série de 100 
opérations sur les voies biliaires principales, sous le 
contréle de la cholangiographie opératoire). Mém. 
V’Acad. de chir., Par., 1937, 63: 1195. 


In this article, Mirizzi reports his results in a 
fourth series of roo cases of operation on the biliary 
tract in which his method of cholangiography during 
operation was employed. The results in these cases 
again demonstrate the value and the safety of this 
procedure. In this series, the most common lesion 
was cholecystitis with stones (70 per cent). In 57 
per cent of the series a cholecystectomy without 
drainage was done; in 24 per cent a cholecystectomy 
combined with some type of operation on the 
common or cystic duct was done. The most common 
cause of duct obstruction was stones in the common 
bile duct; in 10 cases there was stenosis of Oddi’s 
sphincter without any other form of obstruction, 
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and in 9g cases there was stenosis of the sphincter 
with stones in the duct. 

In this series of 100 cases there were no operative 
deaths and no serious postoperative complications; 
2 patients developed congestion at the base of the 
left lung, but this cleared up within four days in 
each case. There were 16 cases in men, a larger 
percentage than in the author’s previous series. 
Duct obstruction requiring operation on the ducts 
occurred in only 5 of these cases. Usually mortality 
from operations on the biliary tract is higher in 
males than in females; but in these 16 cases post- 
operative recovery was excellent, without compli- 
cations in any case. 

The results in this entire series are an indication 
of the value of cholangiography during operation. 
This procedure makes it possible to locate any 
obstruction in the ducts at the time of the opera- 
tion on the gall bladder, so that the operation can 
be planned to remove or overcome such obstruction 
with a minimum of trauma. On the basis of the 
findings by cholangiography in this series, opera- 
tions were done on the bile duct in 37 cases, as 
follows: choledochotomy in 19 cases, cysticoduo- 
denostomy in 13 cases, external choledochoduo- 
denostomy in 5 cases, and cysticogastrostomy in 1 
case. Atice M. MEyYERs. 


Hunt, H. B., Hicken, N. F., and Best, R. R.: Explor- 
ation of the Biliary Ducts by Cholangiography 
during and following Operation. Am. J. Roent- 
genol., 1937, 38: 542. 


The authors present their experience with 
cholangiography in 56 patients and correlate it with 
existing data from the literature. Hicken has intro- 
duced the term “delayed cholangiography” for post- 
operative visualization with injection by way of 
drainage tubes or fistulas, and “‘immediate cholangi- 
ography” for visualization immediately at the time 
of operation. In the former method from 15 to 40 
c.cm. of contrast medium are injected through the 
drainage tube under gravity pressure of from 30 to 
50 c.cm. of water or slight pressure exerted through 
a syringe with the patient placed supine on the 
roentgenographic table. In the latter method the 
radiopaque medium is injected by way of the gall 
bladder, cystic duct, or common duct, the procedure 
depending on the patency of the cystic duct and the 
size and availability of the common duct. Injection 
by way of the common duct is adaptable to cases 
with a large choledochus. Injection of a normal duct 
is difficult. In the authors’ series, 29 immediate 
cholangiograms were made, 14 after injection of the 
gall bladder, 12 of the cystic duct, and 3 of the com- 
mon duct. The operative field was covered with a 
small sterile sheet, and the surgeon and assistants 
stepped aside while the mobile roentgen unit was 
promptly brought into position. Respiration was 
suspended by the injection of spinal anesthesia 
during roentgenographic exposure. Within from 
seven to ten minutes the film was ready for 
examination. 
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The radiopaque media used were iodized oil in 35 
cases, thorotrast in 18 cases, and hippuran in 7 cases. 
Thorotrast (Heyden) offers the medium of highest 
roentgenographic density, free miscibility with bile, 
and labile viscosity for injection. It is not absorbed 
from the biliary ducts or from the gastro-intestinal 
tract, which eliminates the possibility of any pro- 
longed biological effect. While there may be some 
question as to its irritant effect on extravasation, a 
patient observed for eighteen months had no unusual 
symptoms. Hippuran is readily absorbed in case of 
extravasation and appears to be safe. Iodized oil is 
not satisfactory. A summary of the study brought 
out the following data: 

A reflux of radiopaque material into the pan- 
creatic duct is considered evidence that the pan- 
creatic duct enters the ampulla and that the re- 
sistance at the sphincter of the ampulla is equal to, 
or greater than, the resistance at the distal end of the 
pancreatic duct, or that excessive pressure may have 
been used at the time of injection. A reflux into the 
pancreatic duct may occasionally be followed by 
epigastric pain and transient fever. The occurrence 
of a pancreatic reflux did not appear to be related 
to chronic induration of the head of the pancreas. 
Encroachment of chronic pancreatic induration on 
the lumen of the common duct produces a funnel- 
shaped narrowing of the distal third of the duct and 
dilatation of the duct proximally. Stenosing car- 
cinoma in the head of the pancreas completely 
obliterates the distal lumen of the common duct 
above which the lumen abruptly broadens to a 
diameter of from 2 to 4 cm. A case of sphincteris- 
mus which was relaxed by nitroglycerin is presented. 
The not uncommon postoperative occurrence of a 
temporary, relative closure of the distal region of 
the common duct by postoperative edema and 
spasm secondary to operative trauma and medica- 
tion is suggested. Stones in the ducts appear as 
central, mural, or terminal filling defects. Recog- 
nition of small stones in a large duct is uncertain, 
and sand stones are not usually discerned. 

Five cases were encountered in which calculi un- 
recognized at surgical exploration were subsequently 
demonstrated by cholangiography. Immediate 
cholangiography would have avoided a second 
operation in most cases. Patency of the ducts and 
freedom from calculi, clots, or mucous plugs should 
be demonstrated before the removal of drainage 
tubes. Cholangiography in acute cholangitis war- 
rants caution because of the possibility of extravasa- 
tion and reflux into the pancreatic ducts, but it is 
not definitely contra-indicated. 

MANUEL E. LicatTenstern, M.D. 


Walters, W., McGowan, J. M., Butsch, W. L., and 

Knepper, P. A.: The Pathological Physiology of 

the Common Bile Duct. J. Am. M. Ass., 1937, 
109: 1591. 

The data which the authors have collected suggest 

that the administration of morphine is likely to 

precipitate an attack of biliary colic in some patients 





with lesions of the biliary tract. The administration 
of one-sixth grain (0.01 gm.) of morphine in such 
cases will frequently produce an increase of intra- 
biliary pressure to from 160 to 300 mm. of water for 
two or more hours, accompanied by severe pain. 
While a large dose of morphine will decrease sensi- 
bility to pain by acting on the higher nerve centers, 
at the same time it prolongs and even augments the 
increase in pressure in the common bile duct. 

Morphine, codeine, and dilaudid produce a 
marked increase in the pressure within the common 
bile duct because they produce a spasm in the 
sphincter at the lower end of the duct. Amzyl nitrite 
glyceryl trinitrate, and theophylline with ethyl- 
enediamine will completely relax the sphincteric 
spasm and produce a fall in the pressure. Certain 
other drugs which have been tested do not have any 
effect on the pressure within the common bile duct. 

The authors have studied a series of 9 cases in 
which repeated attacks of biliary colic developed 
after the gall bladder had been removed. In these 
cases the subcutaneous injection of one-sixth grain 
(o.or gm.) of morphine sulphate produced pain, 
which was completely relieved by the administration, 
under the tongue, of one one-hundredth grain 
(0.0006 gm.) of glyceryl trinitrate, or by inhalation 
of amyl nitrite. In 2 of these cases, stones were sub- 
sequently found in the common bile duct at opera- 
tion. 

In 2 of the cases, pain, which was associated with 
biliary colic and which occurred before cholecystec- 
tomy, was relieved by the administration of glyceryl 
trinitrate. In 3 other cases the patients were relieved 
of similar attacks which occurred shortly after cho- 
lecystectomy. 

Patients who have disease of the gall bladder fre- 
quently say that morphine gives them a feeling of 
fullness or makes them sick. The explanation prob- 
ably is that a normally functioning gall bladder can 
maintain intrabiliary pressure at a normal level by 
absorption of fluids and relaxation of its smooth 
muscle, whereas a diseased gall bladder, on the other 
hand, does not possess this function. The authors 
suggest the use of morphine as a diagnostic procedure 
in the study of patients who have the postcholecys- 
tectomy syndrome. If the administration of mor- 
phine brings on an attack of pain, and glyceryl 
trinitrate relieves it, the evidence is in favor of the 
view that the condition is the result of a disturbance 
in the sphincteric mechanism at the lower end of 
the common bile duct, either with or without asso- 
ciated stones in the duct. Administration of glyceryl 
trinitrate in doses of one one-hundredth grain 
(o.0006 gm.) will relieve the pain associated with 
the postcholecystectomy syndrome. The authors 
do not recommend its use, except as a temporary 
measure, until after the common bile duct has been 
explored, since stones in the common duct frequently 
account for the sphincteric spasm. 

The authors have not noted any untoward effects 
from the use of glyceryl trinitrate except a feeling of 
warmth, weakness, and occasionally of tightness in 
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the head. These are purely transitory, however, and 
pass off in a few minutes. However, it is recom- 
mended that the patient be in the recumbent posi- 
tion when the drug is taken. The tablets made for 
hypodermic use were found to be more effective than 
the regular triturates. 


Trasoff, A., and Scarf, M.: Acute Pancreatitis: 
A Medical Problem. Am.J.M.Sc., 1937, 194: 470. 


The prevailing opinion concerning the treatment 
of acute pancreatitis is that it is a serious surgical 
problem. There has been no appreciable decline of 
the high surgical mortality rate in acute pancreatitis 
in the past fifty years. Considerable difference of 
opinion exists as to the best operative approach and 
the optimal operative time. 

Recently, a new tendency in treatment has been 
gaining ground. Instead of the generally accepted 
surgical attack on the disease, non-operative treat- 
ment has been resorted to with a considerable de- 
crease in the mortality rate. Favorable reports of 
conservative therapy by Hartlieb, Nordmann, Mik- 
kelson, and others, led Trasoff and Scarf to an ana- 
lytical study of 16 cases of acute pancreatitis. 
Among 4 operative cases, there was but 1 recov- 
ery, while among 12 non-operative cases, there were 
9 recoveries, which results show a marked decline 
in the mortality rate. 

Recent interesting studies of Duff and Rich throw 
considerable light on the pathogenesis of acute pan- 
creatitis. These investigators found that frequently 
the cause of acute hemorrhagic pancreatitis was in 
the gland itself and not in factors external to it, such 
as gall stones, spasm of the sphincter of Oddi, or 
lymphatic infection. In 13 of 24 pancreatic glands 
that were studied, the disease was due to obstruc- 
tion of the pancreatic ducts by a metaplasia of the 
ductal epithelium. If this new view is correct, the 
surgeon cannot possibly determine the extent of the 
pathology while operating. 

Trasoff and Scarf stress the diastase and lipase 
estimations in the diagnosis of suspected pancreati- 
tis. There is a marked rise of the urinary diastase 
in cases of acute pancreatitis. This finding is of 
great value in the diagnosis. The ease with which 
this test is made should lead to its more general use. 

The estimation of serum lipase is a relatively new 
test. Lipase exists in minute amounts in normal 
sera, but is markedly increased when there is a dis- 
turbance of the pancreatic function. 

These tests for diastase and lipase, which are of 
great value in clarifying the diagnosis, especially 
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when correlated with a definite clinical picture, make 

an early diagnosis possible and warrant the further 

trial of conservative therapy in acute pancreatitis. 
Matutas J. Serrert, M.D. 


Sendrail, M., Cahuzac, M., and Garipuy, A.: 


Experimental Peripancreatic Sympathectomy 
(Les sympathicectomies péripancréatiques expéri- 
mentales). Presse méd., Par., 1937, 45: 1707. 


Normal dogs, in which exteriorization of the pan- 
creas is easily performed, were used for the experi- 
ments. The periarterial plexus of the superior pan- 
creaticoduodenal artery and of the pancreatic 
branches of the inferior pancreaticoduodenal and the 
splenic arteries were resected on their entire cir- 
cumference to a length of about 3 cm. Doppler’s 
fluid was applied to the vessels and their beds. This 
surgical and chemical treatment destroyed all the 
sympathetic innervation of the pancreas and left the 
fibers of parasympathetic origin intact. 

A study was made of the fasting blood sugar; glu- 
cose and insulin tolerance tests and biopsies of the 
pancreas before and after intervention were made. 
Fasting blood sugar tests made almost daily showed 
postoperative hyperglycemia with associated gly- 
cosuria for the first few hours and then a gradual 
hypoglycemia lasting from three to ten days. A 
period of hyperglycemia followed which reached 
a maximum about the twentieth day. There finally 
ensued a period of prolonged hypoglycemia lasting 
until the animal was killed (in one dog from the 
second month to the eleventh month after opera- . 
tion). In the glucose-tolerance tests in most cases 
the height and the duration of the blood-sugar rise 
was gradually lessened and hypoglycemia gradually 
increased both as regards extent and duration. In- 
sulin-tolerance tests gave similar but less definite 
results. Anatomical studies showed temporary, 
postoperative anemia; a gradually progressive and 
diffuse hyperemia in the first twenty days; conges- 
tion, particularly of the islets at the end of the first 
and the beginning of the second month; and then a 
gradual return to a normal appearance. 

The results obtained suggest that the operation 
caused a persistent increase in the supply of insulin. 
Two hypotheses are offered in explanation: (1) that 
capillary dilatation may make the secretory function 
of the pancreas more rapid or efficient, and (2) that 
the sympathetic nervous system may in some man- 
ner regulate the activity of the glands, and sympa- 
thectomy may directly stimulate the formation of 
insulin. Water H. Napter, M.D. 
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UTERUS 
Leibovici, R., and Yovanovitch, B. Y.: High Sus- 
pension of the Uterus in the Treatment of 
Genital Prolapse (La suspension haute de l’utérus 
dans le traitement des prolapsus génitaux). Rev. 
de chir., Par., 1937, 56: 582. 


The authors give a résumé of the literature on the 
treatment of cystocele and rectocele associated with 
uterine prolapse or retrodisplacement of the uterus, 
discuss the objections to the various procedures, 
and then describe in detail a modification of the high 
fundic fixation which they felt was particularly 
adapted to younger women who contemplate future 
pregnancies. 

The procedure consists essentially of passing two 
or more sutures through the isthmus of the uterus 
and fixing the latter as high up on the anterior ab- 
dominal wall as possible with non-absorbable linen 
or silk suture material. It is important that the ab- 
dominal wall be firm. Hernias in the pouch of Doug- 
las which are often mistaken for rectoceles are best 
treated by obliteration in the manner of Marion, 
several sutures taken between the rectum and va- 
gina via the abdominal route. These isthmus-ab- 
dominal sutures are carried up through the peri- 
toneum to include the posterior sheath of the rectus 


fascia, as in Figure 1, and tied, and the incision is 
closed in the usual fashion. 

Of the 19 cases, 1 was treated for retrodisplace- 
ment and sterility, 2 were treated for retroversion 
of the pregnant uterus, 2 others for threatened mis- 
carriage in retroverted uteri, and the remainder for 
prolapse or retrodisplacement of the non-pregnant 
uterus. Many of the latter also presented cystocele 
and rectocele which necessitated extensive vaginal 
plastic work in addition to the afore-mentioned pro- 
cedure. 

The results were reported as uniformly good 
throughout the entire 19 cases, and in those patients 
who were pregnant or later became pregnant the 
pregnancy continued uninterrupted to term, and 
terminated with normal delivery. 

GeorceE C. Frnora, M.D. 


Baer, J. L., Reis, R. A., and Laemle, R. M.: Pro- 
lapse of the Uterus—Shifting Trends in Treat- 
ment. Am. J. Obst. & Gynec., 1937, 34: 827. 


In 221 operations for prolapse of the uterus, the 
average age of the patient was forty-six and two- 
tenths years and the average parity was 3.8. Ninety- 
one patients (41.1 per cent) were in the menopause 
and 33 patients (14.9 per cent) were sterilized. 
Seventeen patients (7.8 per cent) had a first-degree 
prolapse, 76 (35.2 per cent) had a second-degree pro- 
lapse, and 123 (57 per cent) had a third-degree 
prolapse. Ten types of operations were employed. 
Based on the immediate and remote results, three 


of these are well suited to meet particular indica- 
tions; namely, the Watkins interposition operation, 
the Le Fort vaginal occlusion operation, and the 


Mayo vaginal hysterectomy. The interposition 
operation should take precedence over vaginal 
hysterectomy whenever the conditions for its selec- 
tion are encountered. Vaginal hysterectomy should 
be restricted to prolapse in which the pathology of 
the uterus itself carries the indication for hysterec- 
tomy. 

The .Le Fort vaginal occlusion operaticn is in- 
dicated for older women with atrophic genitalia in 
whom marital relations have terminated. For the 
childbearing group the choice lies between the 
Manchester operation and the Halban-Porges opera- 
tion for first-degree and second-degree prolapse. The 
Gilliam suspension operation combined with vaginal 
reconstruction is best suited for third-degree 
prolapse. 

There were 3 deaths (1.3 per cent). One was from 
lobar pneumonia, 1 from bronchopneumonia, and 1 
from pulmonary embolism. 

End-results were observed by personal examina- 
tion after 127 operations (57.4 per cent). Of these 
100 (78.7 per cent) were successful, 18 (14.2 per 
cent) were partially successful, and 9 (7.1 per cent) 
were failures. Epwarp L. Cornett, M.D. 
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Fig. 1. Only that segment of the uterus to which is attached on each side its major supporting structure, the basal 





Richardson, E. H.: An Efficient Composite Opera- 
tion for Uterine Prolapse and Associated 
Pathology. Am. J. Obst. & Gynec., 1937, 34: 814. 


The admitted incidence of both partial and com- 
plete anatomical failure consequent upon utilization 
of any of the operations commonly employed today 
in the treatment of advanced genital prolapse is 
undoubtedly responsible for continuation of the 
search for a more uniformly dependable reconstruc- 
tive plan. Inherent defects chargeable to each of the 
more popular procedures become conspicuously 
obvious upon a critical comparison of the objective 
aimed at with that actually attained. Briefly 
stated, the surgical problem presented by genital 
prolapse involves: first, complete elimination both of 
actual and potential disease, and, second, restoration 
with permanent stabilization of normal anatomical 
relationships. Judged by this standard both colpo- 
cleisis and total colpectomy, while possessing un- 
doubted merit, must be regarded as “‘last resort’’ 
measures which, even if objectively efficient, are 
both subjectively and anatomically far from ideal. 
The entire group of transposition operations are 
open to the objection that they leave the uterus as a 
potential source of later benign or malignant disease. 
In total vaginal hysterectomy the most dependable 
supporting structures are first partly devitalized by 
the application of crushing clamps, division, and 
ligation with constricting sutures; these same im- 
paired structures are then relied upon to furnish the 
central and main support of the entire reconstruc- 
tion plan. 

By utilization of the time-honored high amputa- 
tion of the cervix coupled with subtotal vaginal 


portion of the broad ligament, remains. This is interposed beneath the bladder and securely anchored by sutures 
which also include and approximate the stout pillars of pubocervical fascia. 


hysterectomy, existing and potential uterine disease 
is eliminated, and, also, the supporting structures are 
relieved of considerable dead weight. By preserva- 





Fig. 2. The bladder has been returned to its normal 
position and is now strongly supported by both‘the trans- 
posed cervical stump and plication of the stout pubo- 
cervical fascia, 
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tion of that segment of the cervix to which are 
normally attached the cardinal and the uterosacral 
ligaments together with the sturdy pubocervical 
fascia, ideal conditions are created for adaptation 
of the most dependable features of the several trans- 
position operations, and plication of the vesical 
sphincter is easily executed. Accurate identification 
and dissection of the pubocervical fascia permits 
imbrication of this valuable unit beneath the bladder 
neck and urethra in accordance with the established 
principles of hernioplasty. Suture of the round 
ligaments into the angles of the cervical stump pro- 
vides additional lift and support, and adequate cir- 
culation to the cervical stump and attached struc- 
tures is assured by preservation of the adjacent main 
trunks of the uterine vessels and their branches. 
The ureters are not endangered by any step of the 
operation, and obliteration of the cul-de-sac and 
plication of the uterosacral ligaments for associated 
enterocele are readily effected. Finally, reinforce- 
ment of the rectovaginal fascia together with recon- 
struction of the pelvic floor and perineum completes 
the operation with accurate restoration of normal 
anatomical relationships. 
Epwarp L. Cornett, M.D. 


Payne, F. L.: The Clinical Significance of Endo- 
metrial Hyperplasia. Am. J. Obst. & Gynec., 1937, 
34: 762. 

The clinical records of 534 patients with endo- 
metrial hyperplasia have been analyzed in the effort 
to determine its réle in benign uterine hemorrhage, 
both before and after the menopause, and to evaluate 
the significance of its association with myomas, en- 
dometriosis, and fundal carcinoma. 

The presence of hyperplasia usually implies ab- 
normal bleeding, but this is not a constant occur- 
rence, for such bleeding accompanied only 85 per 
cent of the premenopausal hyperplasias in this 
study. The remainder were attended by normal 
periods, oligomenorrhea, or amenorrhea. When 
hyperplasia was found to be associated with other 
pelvic lesions, the frequency of abnornial bleeding 
varied according to the type of complicating lesion. 
Of the patients with myomas and hyperplasia, 89 
per cent had irregular periods, against 70 per cent of 
those with ovarian cysts and 45 per cent of those 
with pelvic inflammatory disease. Such variation, 
despite the constant presence of hyperplasia, sug- 
gests that some influence other than the endometrial 
change precipitates the pathological bleeding. Fur- 
ther evidence that hyperplasia does not necessitate 
abnormal bleeding is the fact that one-third of the 
patients with postmenopausal hyperplasia had ex- 
perienced no bleeding since the menopause. Just as 
hyperplasia may occur without abnormal bleeding, 
so may abnormal bleeding occur without hyper- 
plasia. Approximately two-thirds of the cases of 
functional uterine hemorrhage in this series yielded 
endometria which were devoid of hyperplasia. 

The significance of the association between hyper- 
plasia and benign pelvic lesions, such as myomas, 


endometriosis, pelvic inflammatory disease, and 
ovarian cysts, is uncertain. The theory that myo- 
mas and hyperplasia have a common etiological 
basis loses support from the occurrence of hyper- 
plasia in only 17 per cent of the myomatous uteri 
in this study. If the two conditions are allied in 
origin, the 496 specimens of hyperplasia should have 
been accompanied by myomas more frequently than 
one out of three, as was the case in this series. The 
absence of myomas in 65 per cent of the hyperplasias 
and the absence of hyperplasia in 83 per cent of the 
myomas suggest different origins for the two condi- 
tions. 

The incidence of hyperplasia in association with 
endometriosis was the same as that found in pelvic 
inflammatory disease (10.9 per cent), while 43 per 
cent of the ovarian cysts were accompanied by hy- 
perplasia. The author considers hyperplasia in these 
conditions to be the endometrial response to dis- 
turbed ovarian function and hopes that the un- 
usually high incidence of hyperplasia in ovarian 
cysts will be explained by hormone studies of the 
cyst fluid. 

The existence of a certain similarity between the 
microscopic appearance of marked hyperplasia and 
of fundal malignancy is generally conceded. While 
the stimulative processes which produce hyper- 
plasia theoretically might continue until the endo- 
metrium assumes malignant characteristics, the 2.4 
per cent incidence of hyperplasia with superimposed 
carcinoma in this study indicates that, if this exces- 
sive stimulation occurs, it must do so with extreme 
rarity. It has been suggested that postmenopausal 
hyperplasia particularly favors the development of 
carcinoma. Its occurrence in this series, five times 
more often than in the premenopause, would seem 
to support this suggestion, except for the fact that 
postmenopausal fundal carcinoma is generally con- 
ceded to be from three to four times as common as 
premenopausal, regardless of the type of the asso- 
ciated endometrium. The significance of the asso- 
ciation between hyperplasia and fundal malignancy 
seems to lie more in the danger that the hyperplasia 
may so dominate the pathological picture as to ob- 
scure the malignant change than in the likelihood 
that it will favor the development of carcinoma. 

Epwarp L. CorNne.Li, M.D. 


Healy, W. P., and Frazell, E. L.: Methods and 
Results of Treatment in Carcinoma of the 
Cervix at the Memorial Hospital. Am. J. 
Obst. & Gynec., 1937, 34: 593- 


Five hundred and fifty-one cases of histologically 
proved primary carcinoma of the cervix treated at 
the Memorial Hospital during the years from 1928 
to 1931, inclusive, were used as a basis for this 
statistical study. An analysis of these cases reveals 
the following facts: 

The salvage as measured by the five-year survival 
rate is increasing but is still far from satisfactory. 

Further improvement of these results is dependent 
upon earlier diagnosis. The condition of 70 per cent 
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of the patients seen in this series was either advanced 
or hopeless on admission. This is a reduction of 5 
per cent in the total number of advanced cases. 

Because of the long silent period of growth many 
cases will not be diagnosed until a late stage, unless 
more frequent pelvic examinations are made. 

The dose of effective irradiation delivered to 
points 3 cm. or more lateral to the cervical canal is 
inadequate to control the disease in 70 per cent of 
the cases. 

Changes in technique are directed toward increas- 
ing the dose to the parametrium without the de- 
struction of normal structures. 

The prognosis is influenced by the clinical stage of 
the disease, the age of the patient, and the dosage of 
therapy given. 

The importance of preliminary roentgen irradia- 
tion is stressed. 

The important complications are pyometra (17 
cases), fistulas (29), rectal stricture (9), and distant 
metastasis (12). Epwarp L, Cornett, M.D. 


Annual Report on the Results of Radiotherapy in 
Cancer of the Uterine Cervix. Statements of 
Results Obtained in 1930 and Previous Years 
(Collated in 1936). Acta obst. et gynec. Scand., 
1937, 17: Supp. I. 

The committee appreciates that its first annual 
report to the Health Organization of the League of 
Nations must be somewhat of an experiment, but 
believes that it will serve as a guide in future work. 
The statements included in this report have ema- 
nated only from those clinics which were closely 
associated with the early work of this Radiological 
Subcommittee of the Cancer Commission of the 
League of Nations; however, these clinics invite col- 
laboration by other institutes and individuals. For 
the present, the reports will be restricted to cancer 
of the cervix uteri; possibly, at a later date, analyses 
of carcinoma of the corpus uteri and of the vagina 
will be attempted. 

In spite of continuous efforts to obtain uniform 
and comparable statistics on the results of radiologi- 
cal treatment of uterine cancer, some difficulties still 
remain. The essential ones are due to the small num- 
ber of patients examined in some clinics, and the 
lack of similarity in the clinical material analyzed at 
various centers. For example, there is a tremendous 
variation in the proportion of early and late cancers 
at different clinics. In some countries, where hos- 
pital treatment is provided by the state, certain in- 
stitutions are responsible for the treatment of almost 
every patient living in a given area. There is practi- 
cally no selection of cases, and the only patients not 
treated are those who may be found unsuitable be- 
cause of the extent of the disease, or because of the 
state of their general health. Such clinics may ap- 
propriately state the results of treatment by using 
the absolute-cure rate, i.e., the percentage of the 
total number of patients examined who are alive and 
free from recurrence after a stipulated number of 
years. The absolute-cure rate in one clinic is compa- 


rable with that in another similarly circumstanced, 
but not with that of clinics in which there is a selec- 
tion of cases. In order to meet this problem of the 
lack of comparability of clinical material, cases have 
been divided into stages according to the anatomical 
extent of the cancer. However, even the cure rates 
for the different stages of the disease are unreliable 
unless the rules for staging cancers are interpreted in 
a similar manner by all of the clinics submitting 
reports. , 

The following is the accepted definition of the 
various stages of cancer of the cervix uteri. 

Stage I. The growth strictly limited to the cervix 
uteri; uterus mobilis. 

Stage II. The lesion spreading into one or more 
fornices, with or without infiltration of the para- 
metrium adjacent to the uterus, the uterus retaining 
some degree of mobility. 

Stage III. (a) Nodular infiltration of the para- 
metria on one or both sides, extending to the wall of 
the pelvis, with limited mobility of the uterus, or 
massive infiltration of one parametrium with fixa- 
tion of the uterus; (b) more or less superficial infil- 
tration of a large part of the vagina, with a mobile 
uterus; (c) isolated metastases in the pelvic glands, 
with a relatively small primary growth; (d) isolated 
metastases in the lower part of the vagina. 

Stage IV. (a) Massive infiltration of both para- 
metria extending to the walls of the pelvis; (b) carci- 
noma involving the bladder or rectum; (c) the whole 
vagina infiltrated (rigid vaginal passage), or one 
vaginal wall infiltrated along its whole length with 
fixation of the primary growth; (d) remote metas- 
tases. 

There are some special notes for the guidance of 
collaborators in preparing reports: 

The statement is to be restricted to cancer of the 
cervix uteri, including carcinoma of the stump. It 
should be confined to cases in which the treatment 
planned was entirely radiological, radium or roent- 
gen-ray treatment. Patients operated on after fail- 
ure of radiological treatment, and who were alive 
five years after the beginning of the treatment, 
should be included in the report. 

Several clinical types of cases should be excluded, 
namely: cancer of the corpus uteri and vagina, recur- 
rences after radical operation, cases treated radio- 
logically elsewhere, and those primarily submitted 
to combined operative and radiological treatment. 
Only those cases in which the clinical diagnosis has 
been microscopically confirmed can, as a rule, be 
accepted. Precancerous conditions, chorionepithe- 
lioma, sarcoma, and malignant mixed tumors should 
be excluded. 

The statement should deal with the total number 
of patients whose radiological treatment was begun 
during the year to which the statement refers, as 
well as with all patients who were examined with a 
view to treatment, but were not treated. The state- 
ment should not be completed until a five-year pe- 
riod of observation has intervened after treatment 
was started. 
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Ten tables are provided in which the collaborators 
are to make their reports. Table I deals with the 
total number of cases examined and a separation of 
such cases into two groups, those not treated and 
those which were submitted to radiological treat- 


ment. Table II classifies the cases which were ex- 
amined but not treated, and presents a list of reasons 
for failure to treat them. Table III groups the cases 
into stages and separates them into those with and 
without microscopic confirmation of the clinical 
diagnosis. Table IV gives the results of treatment 
estimated after a period of observation of five years 
from the beginning of treatment. Table V gives the 
absolute-cure rate. Table VI gives the relative-cure 
rate, this depending on the stage of the lesion at the 
initial examination. Tables VII to X inclusive have 
to do with the compilation of data from cases treated 
prior to 1930. 

This report is concluded with statements from six 
centers, namely: Le Centre des Tumeurs de |’Uni- 
versité de Bruxelles, Belgium; The Liverpool Ra- 
dium Institute, England; The Marie Curie Hospital, 
London, England; Radium Centre for Carcinoma, 
London County Council, England; L’Institute du 
Radium de |’Université de Paris, France; The Radi- 
umhemmet, Stockholm, Sweden. 

GerorceE H. Garpner, M.D. 


EXTERNAL GENITALIA 


Zocchi, S.: Fibromyomas of the Vagina (I fibro- 
miomi della vagina). Ginecologia, Torino, 1937, 
3: 708. 

The author gives a general review of the subject 
of fibromyomas of the vagina, and adds a bibliog- 
raphy and a case report. 

The patient, thirty-six years old, was admitted 
to the hospital for a perineorraphy, and at operation 
a tumor the size of a nut was found in the posterior 
vaginal wall. The diagnosis of fibromyoma was con- 
firmed by microscopic examination. The muscle 
bundles of the tumor were continuous with the 
muscular layer of the vagina. 

Zocchi believes that the majority of these growths 
arise from the vaginal wall. M. E. Morse, M.D. 


MISCELLANEOUS 


Gunn, D. L., Jenkin, P. M., and Gunn, A. L.: 
Menstrual Periodicity: Statistical Observa- 
tions on a Large Sample of Normal Cases. 
J. Obst. & Gynaec. Brit. Emp., 1937, 44: 839. 


Menstrual data have been collected from normal 
women by a postal method in which tests of reliabil- 
ity were possible. The 770 women who provided the 
data were divided into three groups: (a) reliable 
cases, (b) fairly reliable cases, and (c) unreliable 
cases. There were 209 reliable, 270 fairly reliable, 
and 291 unreliable cases. 

It was found that 90 per cent of the women had 
an average interval between the onset of successive 
menstruations of between twenty-five and thirty-six 
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days inclusive; 3 per cent had an average of thirty- 
seven days or over, and 7 per cent, an average of less 
than twenty-five days. In only about 2 per cent of 
the women was the interval less than twenty-four 
days. The average interval did not show any predi- 
lection for whole weeks. The average periodicity for 
all 479 cases in group (a) and (b) was 29.0 + 0.19 
days; the commonest averages lay between 26.0 and 
29.0 days. No cases were found which did not vary 
by at least 2.75 days between the shortest interval 
and the longest. The typical difference between the 
shortest and the longest interval was eight or nine 
days. The difference was six days or more in 84 per 
cent of the women, and over thirteen days in 30 per 
cent of them. The lowest mean deviation of the sep- 
arate intervals from the individual average was 
+0.6 days. About half of the women had mean 
deviations of +2 days or less, and the other half, +2 
days or more. In 5 per cent of the women the mean 
deviation was over one week. The term “regular” 
has no precise meaning in connection with menstrua- 
tion. 

The duration of one interval is not influenced by 
the duration of its predecessor. Among the profes- 
sional classes, a correlation between occupation and 
average interval was absent. Marriage did not ap- 
pear to affect the periodicity. There was a progres- 
sive decrease in the average interval with increasing 
age, amounting to one day in five or six years. 
There was no tendency for the interval to vary with 
the seasons of the year. There appeared to be a 
slight tendency for menstruation to start in the 
latter part of the working week. No connection 
whatsoever could be detected between menstruation 
and the moon in the data on over 10,000 menstrua- 
tions. The approximate coincidences, which are so 
well known, appear to be fortuitous. 

In the light of the authors’ results on the variabil- 
ity of the menstrual interval, it is clear that the safe 
period method of contraception is not wholly satis- 
factory for everyone as a sole method. It should be 
of great value in some cases and of some value in 
most cases. In any woman, an unusually early or late 
menstruation, quite normally correlated with ovula- 
tion, may occur at any time, and a single such ocur- 
rence may result in undesired pregnancy. On the 
other hand, if pregnancy is desired with the minimum 
of sexual intercourse, or in the minimal number of 
months, concentration on the days surrounding the 
usual time of ovulation is a useful method of accom- 
plishing this purpose. In any case, predictions can- 
not be made without an accurate series of menstrual 
records, preferably covering at least a year; and the 
authors’ results show that conclusions from annual 
records should be amended from time to time as the 
age of the subject increases. CHARLES Baron, M.D. 


Westman, A.: Investigations into the Transit of 
Ova in Man. J. Obst. & Gynaec. Brit. Emp., 1937, 
44: 821. 


In his studies made prior to those reported here- 
with, the author was able to show definitely that in 
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rabbits and monkeys (Macacus rhesus) the fallopian 
tubes as well as the ovaries move of their own accord 
by action of smooth musculature embedded in their 
ligaments. Upon ovulation within these animals 
the infundibulum of the tube was seen to pass across 
the ovary. The ovary was observed to turn to and 
fro on a longitudinal axis, and allow its various sur- 
faces to face the tubal ostium. The fimbrie were 
distended and spread out over the surface of the 
ovary. The conclusion is that the ovum never enters 
either an ovarian bursa or the general peritoneal 
cavity, but is directly transferred to the fallopian 
tube. 

In the study herein reviewed these conditions 
have been observed in man. The author presents in 
review observations made by earlier writers as well 
as a discussion of the anatomy of the adnexa, par- 
ticularly with reference to the presence of smooth 
muscle fibers within the ligamentous structures 
about the ovary. In the past investigators have 
drawn conclusions regarding ovular transit from ob- 
servations of the position of the human adnexa as 
found at the time of operation. Such observations 
give only a picture of the temporary position found 
at that time but do not give a definite idea of what 
movements the organs may be capable. There can 
be no doubt that the tube can change its position 
very quickly. Knowing this to be true, the conclu- 
sion is reached that this change is due to muscular 
activity in the organ itself. The possibility of the 
human ovary having its own power of mobility has 
never been discussed previously. 

The author reports 3 cases where this action of 
the human ovary was observed and describes it in 
detail. By the same technique he has studied 6 other 
cases. In 4 of these it was possible to prove ovarian 
movement of the same type as in the 3 first men- 
tioned. In 2 of the cases, however, the ovary re- 
mained immobile during the examination. 

In order to demonstrate the function of muscle 
fibers in the ligamentum suspensorium ovarii, small 
drops of lipiodol were injected during laparotomies 
beneath the tunica albuginea. With these indicators 
the position of the ovary in the pelvis was observed 
during subsequent radiographical examinations. 
When uterosalpingography was simultaneously car- 
ried out, the anatomical relation of the ovary and 
tube could be shown. 

Serial photographs taken under these conditions 
showed that the ovary possesses mobility. By the 
various movements of the ligamentous musculature 
it is able to move in a superior and an inferior, as well 
as a longitudinal and medial direction. Rotation of 
the ovary may take place on an axis parallel with its 
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longitudinal axis. Finally, it was shown that the 
tube could curve around the ovary in a bow-shaped 
manner. 

The author contends that on account of this mo- 
bility on the part of the tube and ovary, the infundib- 
ulum at the time of ovulation can be placed in 
direct contact with the ovary, which through rotary 
movements has the power of turning its various sur- 
faces toward the ostium of the tube. Under such 
conditions the ovum undoubtedly never enters the 
general abdominal cavity but is transferred from 
the ruptured follicle directly to the fallopian tube. 

In his discussion the author points out that it has 
been established by many observers that the ova 
from the ovary of one side may be brought across 
to the tube on the other. Under such circumstances 
it must be assumed that other arrangements exist 
for safeguarding the transit of the ovum. 

HERBERT F. Tuuxrston, M.D. 


Rock, J., Reboul, J., and Wiggers, H. C.: The 
Detection and Measurement of the Electrical 
Concomitant of Human Ovulation by Use of 
the Vacuum-Tube Potentiometer. New Eng- 
land J. M., 1937, 217: 654. 


On the basis of similar observations on the rabbit, 
the authors report on two patients in whom the 
exact time of ovulation was detected by electrical 
measurements and confirmed by operation. They 
cite a confirmation of their studies by a third case 
recently reported. The time of ovulation is detected 
by measuring the difference in electrical potential 
between a vaginal and abdominal lead. During 
ovulation the vaginal lead attached to the grid of a 
vacuum-tube potentiometer becomes increasingly 
negative. At the height of ovulation a difference of 
7 or 8 millivolts between the abdominal and vaginal 
lead is registered. At other times the difference 
between these two leads rarely exceeds 2 millivolts. 

One case report is given in detail, with the tech- 
nique of applying the electrodes. Patients with 
fairly normal menses, between the ages of twenty- 
five and thirty-five, and whose condition does not 
interfere with ovarian behavior, are selected from 
those recommended for laparotomy. The time of 
likely ovulation is calculated and the test is carried 
out during this period. 

A constant differential of about 2 millivolts was 
maintained before ovulation, with a general increase 
to 7.7 millivolts at the time of ovulation, and a 
decrease in a few hours to the former level. Lapa- 
rotomy performed fourteen hours after ovulation 
disclosed a freshly ruptured follicle, which is de- 
scribed. T. Froyp Bett, M.D. 











PREGNANCY AND ITS COMPLICATIONS 


Forlini, E.: Modifications in the Epiphysis Cerebri 
during Pregnancy (Sulle modificazioni della 
epiphysis cerebri della donna gravida). Riv. ital. 
di ginec., 1937, 29: 280. 

The function of the pineal gland is not yet under- 
stood. In fact, there are many who believe it 
has no function. The author presents a review of 
the literature to illustrate the discrepancies in the 
present beliefs. Even the limited studies of the 
epiphysis and its changes in pregnancy have led to 
contradictory conclusions. 

Forlini reports the study of 66 specimens of pineal 
glands removed at autopsy from women dying in 
various stages of pregnancy. He also studied 50 
specimens removed at autopsy from women who 
had died from other diseases. 

The normal weight of the pineal gland with or 
without pregnancy varied from 120 mgm. to 180 
mgm. Those which were heavier contained either 
concretions or cysts. The heaviest gland weighed 
450 mgm., the lightest 40 mgm. The average weight 
in pregnancy was 159.5 mgm., and in the absence of 
pregnancy 156.7 mgm. This slight average difference 
of 27 mgm. may be related to the slightly greater 
percentage of water in the tissues during pregnancy. 

The author’s study of the microscopic anatomy 
of these specimens revealed certain common histo- 
logical characteristics. These changes were not 
present in all the glands. In some sections the solid 
arrangement of cells predominated, in others there 
was an alveolar arrangement with intervening 
strands of glia tissue. In many sections there were 
areas of gliosis, some in solid plaques, others with 
central degenerative changes and cyst formation. 
These changes were noted with equal frequency in 
the pineal glands during the pregnant and non- 
pregnant state. There may possibly have been a 
more common transformation of solid plaques to 
cysts during the pregnant state. 

The changes in the cytoplasm appeared more con- 
stant than any other single characteristic, yet the 
author believes that no single change was suffi- 
ciently great to be of functional importance. The 
cytoplasm seemed to be increased in relative volume. 
Processes of cytoplasm were quite common. Palisade 
formation not unlike that seen in perithelioma was 
noted in many specimens, while in others definite 
papillary formations were apparent. These changes 
were not limited to the pregnant state of the gland. 

In the perivascular tissues the author noted 
many mast cells, lymphocytes, plasma-cells and 
brown-pigment cells. These were about equal in all 
the specimens. There seemed to be a preponderance 
of lipoid-containing cells in the glands of pregnant 
women. This may be related to the hyperchol- 
esterinemia of pregnancy. 
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The epiphyses of to women who died from 
eclampsia were no different from the others. 

The author believes that the pineal gland is not 
necessary for the normal course of pregnancy. The 
gland probably is a portion of the nervous system 
which is undergoing evolutionary retrogression and 
in its present state has either a markedly reduced 
function or no function whatsoever. A possible re- 
lationship between this gland and the calcium 
metabolism of the body is mentioned. 

A. Louts Rost, M.D. 


LABOR AND ITS COMPLICATIONS 


Fredrikson, H.: The Effect on Deliveries of the 
Spontaneous Rupture of the Membranes. 
Acta obst. et gynec. Scand., 1937, 17: 309. 


This contribution is based on a study of patients 
seen at the General Lying-In Hospital in Stockholm, 
in the period from January 1 to April 30, 1936. It 
comprises 1,293 primiparas and 1,305 multiparas 
with normal occipito-anterior presentation, in whom 
the weight of the child was more than 2,500 gm. 
All ruptures of the membranes occurring before, or 
simultaneously with, the onset of the pains were con- 
sidered premature ruptures; all ruptures of the mem- 
branes which occurred after the onset of the pains 
but before the external os uteri had been dilated to 
more than three fingers’ width were counted as early 
ruptures; all others were considered as late ruptures. 

The slightly more frequent occurrence of prema- 
ture rupture of the membranes in primiparas than 
in multiparas is not statistically significant. 

Rupture of the membranes occurred before the 
onset of pains in 12 per cent of the primiparas and 
in 10.7 per cent of the multiparas. Rupture of the 
membranes occurred simultaneously with the onset 
of pains in 7.8 per cent of the primiparas and in 5.7 
per cent of the multiparas. 

The duration of labor was shortened considerably 
following premature rupture of the membranes, both 
in primiparas and in multiparas. 

The duration of labor in primiparas with early 
rupture of the membranes was considerably longer 
than that in other groups. At late rupture of the 
membranes, the duration of labor was within nor- 
mal limits, or less, in half of the cases. 

In primiparas, the figures seem to justify the con- 
clusion that premature and early rupture of the 
membranes occurs somewhat more frequently in the 
higher age groups. 

In the different groups of primiparas, the weight 
of the child offered no conclusion as to the effect of 
the weight of the fetus on the rupture of membranes. 

In primiparas in whom the pains occurred after 
the membranes had ruptured, it was noted that the 
pains had begun within the first five hours in as many 
as two-thirds of the patients. 
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Genital infection during labor occurred twice as 
often in cases of premature and early rupture of the 
membranes as it occurred in cases of late rupture. 

The number of forceps deliveries was increased in 
cases of both premature and early rupture of the 
membranes in the primipara. In the multipara, the 
number of forceps deliveries was the same in both 
premature and late ruptures. 

There was no increase of fetal mortality when pre- 
mature rupture of the membranes occurred. How- 
ever, in cases of early rupture of the membranes the 
fetal mortality was higher than in the other groups. 

The number of interventions and infections were 
not increased in the cases of early rupture as com- 
pared with those of premature rupture, in spite of 
the longer labors in the former. 

More effective pains may be the cause of the 
shorter time of delivery noted in patients with rup- 
ture of the membranes before or simultaneously 
with the onset of pains. However, the dilatability 
of the cervix or, to express it differently, its power of 
resistance, may be the cause. Both factors must be 
considered, but it is impossible to ascertain which of 
these is of more importance. 

The artificial rupture of the membranes early dur- 
ing labor should be distinctly avoided, except at 
definite indication. T. Ftoyp Bett, M.D. 


Reichenmiller, H.: Evaluation of the Lateral Pelvic 
Roentgen Exposure in the Conduct of Labor 
(Die Auswertung der Beckenseitenaufnahme fuer die 
Geburtsleitung). Muenchen. med. Wehnschr., 1937, 
2: 1254. 

In the clinic at Tuebengen, the lateral pelvic expo- 
sure, first proposed by Herbert Thorn, has been 
resorted to about 350 times in a period of nine years. 
This relative infrequency of its use is explained by 
its rigid restrictions in the absence of assurance that 
it is completely innocuous toward the child in utero. 
The patient lies upon a support which is attached 
horizontally (flat) to an upright clinoscope. In an 
otherwise copious detailing of the technique of the pro- 
cedure the author omits the number of milli-amperes, 
thus rendering the rest of the data worthless. The 
centralizing ray is passed through the two femoral 
heads. The calculations follow in the usual manner 
by multiplying with the quotient from the focus- 
median line, and the focus-film distances. The fig 
ures so obtained compared favorably with those 
secured for the conjugata vera by the method of 
Gauss-Bilicki or by the direct measurement of this 
diameter during cesarean operations. In rachitic 
pelves it is frequently difficult to identify the sym- 
physis on the film; in these instances filling the blad- 
der with a contrast material may be of assistance. 
The author frequently had difficulty also in recog- 
nizing the promontory. On the other hand, the 
demonstration of a “doubled” promontory and other 
anomalies are often an easy matter. In the asym- 
metrical pelvis the geometric requisites for the 
calculations are missing, and it becomes necessary to 
use a combination of lateral and frontal exposures. 
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Valuable data as regards the posture, presenta- 
tion, and configuration of the skull are made avail- 
able by the lateral pelvic exposure, and under 
certain conditions, even its width. The method is of 
particular value in the presence of contracted pelvis, 
since by its use the dangers of vaginal examination 
may be avoided. The usual methods of clinical ex- 
amination should not be neglected, roentgenography 
being resorted to only when it is absolutely necessary. 

(SCHUBERT). JOHN W. BRENNAN, M.D. 


PUERPERIUM AND ITS COMPLICATIONS 


Gibberd, G. F.: Prontosil in Puerperal Hemolytic 
Streptococcus Infections. Brit. M. J., 1937, 
2: 695. 

The introduction of the new aniline derivatives at 
the isolation block of the Queen Charlotte’s Hospital 
since 1936 has resulted in (1) a considerable fall in 
the mortality rate, from 20 to 4.5 per cent; (2) a re- 
duction in the proportion of cases in which the 
infection spread beyond the limits of the birth canal, 
and the relatively infrequent development of an in- 
flammatory mass after treatment had been insti- 
tuted; (3) a significant fall in the mortality rate in 
cases of proved septicemia, associated with a relative 
decrease in the proportion of severe cases of septice- 
mia, and a fall in the incidence of septicemia de- 
veloping after the treatment had been instituted; 
and (4) the relatively infrequent development of 
generalized peritonitis as shown by post-mortem 
examination. 

An analysis of the causes of the decrease in the 
mortality rate shows that the decrease is associated 
mainly with a decrease in the widespread invasion 
of tissues by the hemolytic streptococcus, rather 
than with a greater tendency to resolution of the 
disease after widespread invasion of tissues has oc- 
curred. This feature makes it necessary to consider 
whether the improvement since January, 1936, is 
due to the efficacy of the treatment or to a change 
in the virulence of the prevalent organism. It is 
possible that both factors may be concerned. In 
non-fatal cases in which tissues beyond the limits of 
the birth canal have been invaded by the hemolytic 
streptococcus, there is some clinical evidence that 
the new drugs hasten the resolution of the inflam- 
matory process, and this is a good reason for be- 
lieving that the treatment, rather than the change 
in the virulence of the organism, is responsible for 
the improvement. CHartes Baron, M.D. 


NEWBORN 

Wilson, R. A., Torrey, M. A., and Johnson, K. S.: 
The Initiation of Respiration in Asphyxia 
Neonatorum. A Clinical and Experimental 
Study Incorporating Fetal Blood Analyses and 
a Consideration of Important Methods of 
Resuscitation. Proc. Roy. Soc. Med., Lond., 
1937, 30: 1461. 


Experience demonstrates that most drugs which 
are administered to the mother pass also to the 





462 


child. Consequently, the decrease of sensitivity in 
the mother is accompanied by a decrease in the 
sensitivity of the child to those chemical stimuli that 
normally induce and maintain respiration. As an 
approximation, the amount of protection against 
pain in relation to the depression of respiration from 
drugs and gases in common use (paraldehyde, ni- 
trous oxide, ethylene, ether, chloroform, barbitu- 
rates, scopolamine-morphine, and morphine) is as 
follows: 

When morphine is used it should be used in mod- 
erate dosage, and should not be administered later 
than two hours before delivery. It has been found, 
experimentally and by clinical experience, that ba- 
bies are not easily depressed by the barbiturates, but 
that if deep depression exists as the result of exces- 
sive dosage, the response, if any, to the administra- 
tion of carbon dioxide, is poor. Ether is relatively 
safe unless it has been present in the blood in high 
concentration for a long period of time. Nitrous 
oxide is of little danger to the baby if 15 per cent or 
more of oxygen is administered with it. If the 
oxygen ratio is much below this, however, asphyxia- 
tion of both mother and baby will occur. The value 
of paraldehyde is becoming generally recognized. 
There is no other available drug so harmless. 

Artificial respiration in asphyxia neonatorum is 
condemned for its futility, exposure to cold, and the 
risk of injury. The peripheral stimuli which are 
incidentally involved in the various methods, are 
quite useless because they do not reach the center. 
The necessary stimuli must be chemical rather than 
physical. 

In the hands of the novice, mouth-to-mouth in- 
sufflation is always dangerous, and even after long 
experience the possibility of ruptured alveoli and 
infection is great. Occasionally a baby is saved by 
its use. It should be reserved as a last resort after 
all other methods have failed. 

As a result of the authors’ experiments, they can 
positively state that although the bronchial tree can 
be thoroughly distended, the chest walls expanded, 
and the diaphragm displaced, the lung tissue itself 
cannot be adequately aerated, even by pressures 
high enough to be injurious and destructive. The 
Drinker respirator, as it is employed today, has little 
if any place in the initiation of respiration in the 
newborn. At times, resuscitators appear to give re- 
sults in cases for which they are not needed. In the 
serious cases under consideration they usually fail, 
and they are always contra-indicated if suction is 
employed, for, if it acts at all, it tends to deflate the 
lungs and restore them to atelectasis. The inhalator 
is the best and safest means we have for saving the 
life of the asphyxiated but breathing baby; it is also 
of value as a neonatal treatment for the prevention 
of atelectasis and pneumonia. It is of no avail in it- 
self, however, as a means of initiating respiration. 
Intubation is safe and easy to accomplish in the 
severely asphyxiated baby as it permits of thorough 
aspiration and provides an excellent airway. Essen- 
tially, it is the extension of an inhalator into the 
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lungs. It should not be used in an attempt to open 
the alveoli by direct attack. 

As the result of hundreds of animal experiments 
in different types and degrees of narcosis and as- 
phyxia, only two drugs were found to be good 
respiratory stimulants for intravenous resuscitation: 
pyridine-B-carbonic acid diethylamide (coramine) 
and lobeline hydrochloride. The former increased 
the rate and amplitude of respiratory movements 
considerably. On a number of occasions it initiated 
respiration after the experimental production of 
apnea. However, frequently severe and sometimes 
fatal convulsions occurred even when recommended 
doses were used. 

Lobeline will heighten the respiratory efficiency of 
the normally breathing baby; it will rapidly over- 
come respiratory depression due to morphine; it will 
produce such a marked expansion of the thoracic 
cavity as to greatly diminish, if not entirely over- 
come, residual atelectasis; lastly, it will actually 
initiate respiration in severe asphyxia. The graphs 
of the latter condition are fortified by detailed pro- 
tocols of the resuscitation of 10 babies with asphyxia 
pallida, and by concomitant fetal blood studies. 
The drug must be introduced directly into the blood 
stream, which is a most rapid method of reaching the 
center. Grains of one twentieth of the hydrochloride 
are injected into the umbilical vein. The authors 
have injected lobeline hydrochloride into the circu- 
lation of 340 babies. 

Intravenous resuscitation appears to be of only 
limited use for the poorly breathing baby, but is of 
great importance for the stillborn. Its réle is almost 
exclusively that of initiation. Two highly desirable 
aims, namely, an increase of body tonus and a favor- 
able influence on the respiratory center, have been 
satisfactorily achieved by lobeline hydrochloride, 
which has been found to be safe and free from accom- 
panying effects. Important advantages of its use 
are economy, simplicity, and rapidity of action. 
Disadvantages are the transient nature of the re- 
sponse and the necessity for perfect asepsis. 

CHARLES Baron, M.D. 


MISCELLANEOUS 


Benito, J. V.: Histological Interpretation of 
Chorionepithelioma (EF! corioepitelioma. Su 
interpretacién histol6égica). Semana méd., 1937, 
44: 1440. 

The author is of the opinion that the histopatho- 
logical interpretation of chorionepithelioma presents 
difficulties which are not encountered in any other 
type of neoplasm. 

Benito has used for his study the gynecological 
material of the Hospital Espafiol in Rosario. In 
reviewing a large number of cases, he found that a 
placental residue retained in the uterine cavity may 
undergo the following changes: 

1. As a rule the tissue undergoes retrogressive 
changes without assuming malignant character. 
Such a tissue is called a placuntoma or placental in- 
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clusion. On microscopic examination one encounters 
nests of large, rounded, polygonal or oval cells with 
a finely reticulated cytoplasm. The large nucleus is 
placed centrally and it has a normal affinity for 
stain. There is no evidence of caryocinetic activity 
in the chromatin network. As time goes on, these 
cellular elements undergo either mucoid or hyaline 
degeneration, may become calcified or, at times, 
may even assume an infiltrating character although 
the lesion remains benign. 

2. The cellular elements composing the tissue may 
assume a proliferative, infiltrative, and highly ma- 
lignant character. Metastases are rapidly formed. 

Under normal conditions chorionic tissue is made 
up essentially of two layers of cells: an outer layer 
composed of syncytial cells presenting round or 
oval nuclei and distributed irregularly within a 
homogeneous band of protoplasm, and a layer of 
large and well delimited cells which have been 
named Langhans’ cells. 

The aforementioned types of cells are the only 
two cellular elements present which, when prolifer- 
ating atypically, may suggest the presence of a 
chorionepithelioma. 

In malignancies the cellular elements of the in- 
ternal layer begin to proliferate. They assume a 
polygonal outline because of mutual crowding. Each 
cell contains a large nucleus usually placed cen- 
trally and a homogeneous cytoplasm. 

The cells of the external layer also begin to prolif- 
erate. Their degree of polymorphism is, roughly 
speaking, directly proportional to the degree of 
malignancy of the lesion. 

In comparing sections taken from neoplastic 
tissue, endometrium, myometrium, myometrial 
capillaries, and from metastases, the author en- 
countered the same types of malignant cells pre- 
senting the same histological features, such as 
polymorphism and disorderly arrangement of the 
individual cellular elements. 

The diagnosis of malignancy is usually made 
from the aforementioned criteria supplemented by 
signs of caryocinetic activity in the nuclei, intense 
proliferation, and infiltrative power independent of 
the site of occurrence in the various organs as well 
as location within the organ. 

In the laboratory a chorionepithelioma should 
always be suspected whenever chorionic cells pre- 
sent an atypical histological appearance. In sus- 
pected cases, the Aschheim-Zondek or any other 
biological test proving the presence of live chorionic 
tissue should be performed to confirm the diagnosis. 

RicHArD E. Somma, M.D. 


Wood Walter, J., and Aguilar Pavez, G.: Chorion- 
epithelioma of the Fallopian Tube with 
Extension into the Pelvic Cavity (Corioepi- 
telioma de la trompa con propagacién hacia la 
cavidad pelviana). Bol. Soc. chilena di obst. y ginec., 
1936, 2: 54. 

The author presents the case of a twenty-five-vear- 

old woman with a history of dyspareunia and a 
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criminal abortion which was performed six months 
before. Otherwise she had always been in good 
health. She came to the clinic with the complaint of 
menorrhagia and metrorrhagia of several months’ 
duration, and a dull pain localized in the right 
adnexal region accompanied by a tumefaction of the 
lower abdomen and marked loss of weight. 

On examination, the nipple and areolar region of 
both breasts were found to be deeply pigmented. 
In the abdomen there was found, in the region of the 
hypogastrium extending to the level of the umbilicus, 
a hard painless mass of round shape and smooth 
consistency. The ample vagina gave a velvety feel 
to the palpating finger and the vaginal vault was 
entirely occupied by a fluctuating mass extending 
into the right lateral fornix. The uterine body and 
the adnexa were difficult to outline on bimanual 
examination. 

On the basis of these findings a tentative diagnosis 
of ectopic pregnancy was made. 

Friedman’s and Hofmann’s tests were positive, 
which showed the presence of living chorionic tissue. 

About one week later the patient was operated 
upon and a bilateral salpingo-oophorectomy was 
performed. After the peritoneum had been opened, 
a mass was found occupying the major part of the 
pelvis. This mass was adherent to the intestine and 
was peeled off with great difficulty. It was intimately 
related to the right adnexa. On this side neither the 
tube nor the ovary was identified. 

Macroscopically the lesion had the appearance of 
an organized hematocele, but malignant degenera- 
tion was suspected. The left tube was found to be 
normal, but the left ovary was transformed into a 
large tumor containing multiple cysts as they may 
often be seen in some cases of chorionepithelioma. 

The postoperative course was stormy, the patient 
became more cachectic, a stercoraceous fistula was 
formed, and she died twenty-nine days following the 
intervention. 

On autopsy the tumor was found to occupy the 
entire cul-de-sac and pelvis minor. According to the 
author the site of this chorionepithelioma is unusual 
and he believes that the tumor had originated from 
the fallopian tube and had rapidly invaded the 
entire pelvic cavity. 

Microscopic examination of the tissue revealed 
the presence of syncytial cells and confirmed the 
diagnosis of chorionepithelioma made on biopsy. 

The authors also believe this lesion to have been 
a complication of an original ectopic pregnancy 
which had been disturbed by the manipulations of 
the criminal abortion sustained six months before. 

After briefly reviewing the literature on this sub- 
ject, the authors present some of the clinical aspects 
of chorionepithelioma. RicHarp E. Somma, M.D. 


Matteace, F.: A Diagnostic Error in a Case of 
Vesicular Mole (Errore diagnostico in tema di 
mola vescicolare). Clin. ostet., 1937, 39: 327- 


Matteace reports the case of a thirty-year-old 
woman who had been married for fifteen months 











464 





before admission and whose past history was essen- 
tially negative. Shortly before admission to the 
clinic, she had been operated upon for a vaginal 
septum which made coitus difficult. 

When seen at the clinic she complained of metror- 
rhagia of about one month’s duration. This was 
accompanied by a moderate elevation of the temper- 
ature. She also noticed a gradual increased fatiga- 
bility, dyspnea, and a sense of tumefaction in the 
abdomen. This was followed by vomiting and a 
further elevation of the temperature. 

Physical examination revealed the presence of a 
round, smooth mass in the abdominal cavity extend- 
ing from the pelvis upward to the level of the 
umbilicus. The thorax revealed bilateral dullness 
at the pulmonary bases extending on the left side 
up to the angle of the scapula. 

The heart was found to be enlarged, and the 
second aortic sound was accentuated. The blood 
pressure was from 188 to 195 and the pulse rate 170 
per minute. There was an albuminuria and casts 
were present in the urine. 

Vaginal examination revealed an enlarged uterus 
and the presence of a cystic mass occupying Douglas’ 
pouch. A tentative diagnosis of ovarian tumor was 
made. 

Inasmuch as the metrorrhagia continued and 
gave rise to a marked secondary anemia, and inas- 
much as reéxamination revealed the presence of a 
boggy tissue within the cervical canal, the patient 
was operated upon. A subtotal hysterectomy and 
bilateral odphorectomy were performed. 

The postoperative course was stormy at first but 
on the fifteenth day the patient’s condition im- 
proved. Friedman’s test, however, remained 
positive. 
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Suddenly a bilateral pleurisy developed and a 
thoracocentesis was performed which yielded a 
serosanguineous material on both sides. 

Gradually the symptoms disappeared and the 
patient made an uneventful recovery. After one 
month Friedman’s test was negative and further 
tests remained negative. 

The uterus removed at operation weighed 2,690 
gm. and measured 30 cm. in length and 25 cm. in 
width. The internal surfaces were covered by a 
vesicular mole which occupied the entire uterine 
cavity. The mole was implanted on the anterior 
surface of the uterus. The villi were found to ex- 
tend deeply into the uterine musculature. The 
pathological diagnosis was an infiltrating vesicular 
mole, probably of highly malignant character. 

The ovaries were found to be very large and 
puckered. They weighed 450 gm. and their peduncles 
were twisted. On sectioning, numerous cysts were 
found which contained a whitish-yellow, bloody, or 
gelatinous fluid. 

Examination of the villi revealed a marked pro- 
liferation of Langhans’ cells. The chorionic tissue 
was found to infiltrate the uterine musculature. 

The author states that cystic degeneration of the 
ovarian follicles is a common finding in molar preg- 
nancies, probably because of the pathological 
activity of the villi, and the enormous quantities of 
hormone elaborated by the latter. 

The diagnostic error made in this case consisted 
in the fact that a pregnancy was not diagnosed at 
the time the patient entered the clinic. Therefore, 
the author emphasizes the importance of performing 
an Aschheim-Zondek test for a correct diagnosis. 
Vesicular moles and chorionepithelioma will give a 
positive reaction. Ricuarp E, Soma, M.D. 

















ADRENAL, KIDNEY, AND URETER 


Higgins, C. C., and Tormey, T. W., Jr.: Aberrant 
Renal Vessels. /nternat. Clin., 1937, 4: 140. 


Anomalous renal vessels as the cause of kinked 
ureter were first described by Boogard in 1857. In 
this country Mayo, Braasch, Kelly, and Harris dur- 
ing the past twenty-five years reported numerous 
cases. The incidence is generally more common in 
the female, but in the authors’ series it was slightly 
more common in the male. The pathological changes 
in the kidney occur in early adult life and usually 
give rise to symptoms which occur before the for- 
tieth year. 

An embryological relationship is undeniable, the 
anomalous condition occurring in 20 per cent of all 
people. The obstruction to the ureter may be caused 
by a movable kidney, dilated pelvis of the kidney, 
or interference with normal peristalsis of the ureter. 
Regardless of the cause, the obstruction leads to 
hydronephrosis. 

The symptoms are pain and discomfort on the 
affected side. Reflex gastro-intestinal symptoms 
may lead to abdominal section unless the kidney 


Fig. 1. Pyelogram showing a large hydronephrosis of 
the right kidney. (Courtesy of J. B. Lippincott Co.) 
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Fig. 2. Ureterogram showing obstruction of the left 
ureter at the ureteropelvic junction. (Courtesy of J. B. 
Lippincott Co.) 


has become infected and chills and fever suggest 
further examination of the genito-urinary system. 


The diagnosis should be comparatively easy if 


the condition is suspected; the history, cystoscopy, 
and radiography are of diagnostic value. 


The successful treatment depends on surgery, 


either plastic surgery, ligation of the aberrant ves- 


sels, or removal of the kidney. Emer Hess, M.D. 


Mathé, C. P.: The Diagnosis and Treatment of Peri- 
nephritic Abscess: Renal Fixation, a New Roent- 
genographic Diagnostic Sign. Am. J. Surg., 
1937, 38: 35. 

The author describes a new diagnostic roentgeno 
graphic sign of special value in the diagnosis of those 
cases of perinephritic abscess presenting difficulty. 

Suppurative perinephritis is classified as follows: 

1. The primary metastatic type which is independ 
ent of kidney lesions or those of neighboring thoracic 
or abdominal organs, and may be hematogenous, 
toxic, or traumatic. 

2. Perinephritic abscess following renal lesions. 

3. Paranephritic abscess secondary to extraneous 
lesions. 
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Fig. 1. Schematic illustration demonstrating renal fixa- 
tion, the author’s new positive roentgenographic sign for 
the diagnosis of perinephritic abscess. In making the 
standing retrograde or intravenous pyelogram one notes 
lack of normal renal mobility as demonstrated on the right 
side. On the left side one sees usual descent of the kidney 
varying from 2 to to cm. in the different positions in which 
it is usually situated. (Courtesy of Am. J. Surg.) 


In the diagnosis of perinephritic suppuration the 
new roentgenographic sign consists of renal fixation 
evidenced by making retrograde or intravenous 
pyelograms in the standing position. It is essential 
that the compression band, used in taking films 
with the Potter-Buckey diaphragm, be released 
when the patient is put in the standing posture. 

Other corroborative roentgenographic signs con- 
sist of obscuration of the psoas muscle and kidney 
outline, displacement of the kidney and ureter re- 
vealed by stereoscopic films, an opaque shadow cast 
by the abscess, curvature of tie spine, displacement 
of the colon, fluoroscopic evidence of disturbance of 
respiratory synchronism, and the presence of a wave 
in the abscess cavity. The treatment of perine- 
phritic abscess consists of prophylactic measures 
instituted to relieve infectious processes of the skin, 
bone, prostate gland, and throat, to prevent inva- 
sion of the blood stream. In the surgical treatment 
exposure should be sufficient to permit search for 
pockets and the examination of the kidney for 
cortical lesions. ANDREW MCNALLY, M.D. 


Harris, A.: Ureteral Anomalies with Special Refer- 
ence to Partial Duplication with One Branch 
Ending Blindly. J. Urol., 1937, 38: 442. 

Anomalies of the ureter are of interest because of 
the obstructive and infective lesions resulting from 





Fig. 2. Vertical pyelogram demonstrating author’s new 
roentgenographic sign consisting of renal fixation. (Cour- 
tesy of Am. J. Surg.) 


them and because of their surgical importance to the 
urologist. Embryological defects elsewhere in the 
patient should suggest them. Obscure pyurias of 
children should also suggest such defects. 

Duplication of the ureter with one branch ending 
blindly, a distinct clinical entity as reported by 
Kretschmer in 1933, is one of the rarest of all anoma- 
lies. These cases may and have been reported er- 
roneously as “‘diverticulum of the ureter.” : 

This type of duplication may obstruct the normal 
ureter by acting as a lateral hydrostatic pressure. 

The author is not in agreement with Campbell that 
the lesion is important only when the ureter ends 
blindly below. He reports cases which show that 
the blind branch above caused obstruction. 

The possibility of unusual anomalies must con- 
stantly be borne in mind during cystoscopic exami- 
nations, and every diagnostic aid utilized when the 
diagnosis is in question. ELMER Hess, M.D. 


Foley, F. E. B.: A New Plastic Operation for Stric- 
ture at the Ureteropelvic Junction. J. Urol., 
1937, 38: 643. 

The author believes that obstruction at the uretero- 
pelvic junction is the sole cause of pure hydrone- 
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phrosis and urges a better investigation and under- 
standing of the pathology present together with 
conservative methods of treatment. He cites as 
determining factors in favor of conservativism (1) 
the ability to relieve obstruction, (2) the presence of 
potential function capable of sustaining life, (3) non- 
prohibitive risk attaching to the operation, and (4) 
absence of the opposite kidney or severe impairment 
of its function. He presents an illustrative history 
of plastic operations for such obstruction and points 
out their surgical value. 

The chief faults of the described operations are 
that they produce one or more of the following con- 
ditions: undesirable puckering or folding at the 
suture line, persistence of the high insertion of the 
ureter, and absence of gradual funneling of the pelvis 
into the ureter. The author’s incision in the pelvis 
and ureter is similar to the Schwyzer incision except 
that it is continued farther along the wall of the 
pelvis adjacent to the ureter and his closure approxi- 
mates the cut edges of the continuous incision by a 
method which prevents the afore-mentioned condi- 
tions. He advocates pyelography in the oblique 
position, careful evaluation of functional tests, and 
careful interpretations of the ureteropyelograms with 
regard to the renal, pelvic, and ureteral physiology. 

The article is supplemented by 20 case reports 
with photographs of the ureteropyelograms of 


these cases. In analyzing his results, the author 
believes he has satisfied the following criteria of cure: 
(1) relief from pain and other symptoms, (2) im- 
provement of function, (3) disappearance of infec- 
tion, and (4) disappearance of dilatation. 

Donacp K. Hisss, M.D. 


Vermooten, V.: Bilharziasis of the Ureter and Its 
Pathognomonic Roentgenographic Appear- 
ance. J. Urol., 1937, 38: 430. 


Human bilharziasis is caused by one or more of 
the three forms of blodd flukes, the schistosoma 
hematobium, mansoni, and japonicum. The para- 
site selects the urinary tract primarily for depositing 
its eggs. When the eggs are voided they come in 
contact with water, gradually swell, rupture, and 
liberate a miracidium. This becomes a sporocyst 
after penetrating a snail. Each sporocyst gives rise 
to a second generation of sporocysts from which 
thousands of cercarize are produced. In from five to 
seven weeks the cercarie leave the snail's body and 
swim freely in the water, where they may live for 
from two to seven days. 

The manner in which they gain entrance to the 
host is through the skin or mucous membrane and 
from there they enter the venous and lymphatic sys- 
tems, by which they are carried to the heart and 
then to the capillaries of the lung. 








Fig. 1. Descending urogram of a patient with urinary 
bilharzias:s of ten years’ duration showing bilateral involve- 
ment. 


The migration of these organisms to their final 
habitat, the portal system, has been a matter of re- 
search, and in 1924, Faust and Meleney confirmed 
the work of Miyagawa, who stated that the route was 
by the way of the left heart and arterial circulation 
to the capillaries of the intestine and into the portal 
vein. 

According to Manson the bilharzia hematobia 
reach adult life in the portal vein. In reviewing our 
anatomy we can visualize that the venous communi- 
cation is such that the adult flukes reach the vesical, 
pubic, and uterine plexuses and, as one would expect, 
the eggs are deposited for the most part in the base 
of the bladder and terminal ureter. 

The symptoms are those of obstruction of the 
lower ureter. 

The diagnosis depends on descending urograms 
which should show dilatation and tortuosity of the 
pelvic ureter. The author concludes that as bilharziasis 
is the only disease that primarily infests the pelvic 
ureter without affecting the proximal portion of the 
ureter, this finding is pathognomonic of the infesta- 
tion. Eimer Hess, M.D. 


BLADDER, URETHRA, AND PENIS 
Stevens, A. R., and Delzell, W. R.: Traumatic In- 
juries of the Bladder. J. Urol., 1937, 38: 475. 

The authors found the total mortality rate in rup- 
ture of the bladder to be 63.6 per cent. They state 
that the greater the distention of the viscus at the 
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time of injury, the greater the probability of rupture 
from a blow. The empty bladder is immune except 
to puncture injuries. The diagnosis may be difficult 
and the attention may not be called to the urinary 
tract for several hours after the accident. The cathe- 
terized specimen of urine is usually bloody but may 
be only blood-tinged. The general picture is that of 
shock. There may be fever and coma. Local supra- 
pubic tenderness, inability to urinate, and bloody 
urine obtained by catheter are suggestive. There 
may be signs of peritonitis. Diagnosis by catheter 
is not always accurate. All the fluid injected may be 
returned in the presence of a rent in the bladder if 
the opening is blocked by intestine or omentum. 
However, all the injected fluid may not be returned 
in the event that the catheter is blocked by blood 
clots or papilloma. 

The authors believe that the diagnostic value of 
the cystoscope overshadows possible harm. In 11 of 
13 cases they have seen the rent in the bladder by 
means of the cystoscope. All patients were operated 
on promptly after cystoscopy. Cystograms usually 
show the presence and position of the rupture; these 
have been taken by the authors by injecting air or a 
radiopaque substance. 

The treatment of traumatic injury of the bladder 
is prompt surgery, with drainage of the bladder and 
injured area and suture of the rent in the bladder. 
Drainage is more essential than the suture of the 
bladder rent. The authors believe suprapubic cys- 
totomy should always be done. They urge explora- 
tory laparotomy in most cases. The authors report 
27 cases, all operated on, and they discuss the mor- 
tality of 37 per cent which they found. They em- 
phasize early diagnosis and treatment. 

GILBERT J. THomas, M.D. 


Herbst, R. H., Baumrucker, G. O., and German, 
K. L.: Elusive Ulcer (Hunner) of the Bladder, 
with an Experimental Study of the Etiology. 
Am. J. Surg., 1937, 38: 152. 


The authors present some additional information 
regarding the etiology of the so-called Hunner ulcer, 
which they have obtained from animal experimenta- 
tion. They discuss the various names given to this 
condition and suggest a new name, “bladder fissure,” 
because of the striking similarity of the condition to 
rectal fissure. 

The lack of causative factors is discussed. The 
various factors in the symptomatology, diagnosis, 
and treatment are also discussed. 

The original description of the histology by Hun- 
ner is still representative of the consensus of opinion. 
Two important features are stressed; the peritoneum 
subtending the diseased area shows decided thicken- 
ing; and, occasionally, the inflammatory process may 
extend beyond the confines of the bladder wall and 
involve the perivesical tissues and adjacent struc- 
tures, in which case adhesions exist between these 
structures and the bladder wall. 

In the experimental work attempts were made to 
produce a lesion similar to the Hunner ulcer in the 
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aye bladder wall by the following methods: 
(1) simple ligation of the vessels of the posterior wall 
and vertex of the bladder, (2) suture of the vagina 
and uterine horns to the posterior wall and vertex, 
(3) scraping of the bladder wall to promote adhe- 
sions, and (4) the introduction of an infected bone 
spicule in a cul-de-sac formed by suturing the poste- 
rior bladder wall to the uterine horns using the fat 
of the uterine horns to close in the pocket at the 
sides and vertex. 

By these means experimental lesions were pro- 
duced in the bladders of dogs which resembled elu- 
sive ulcers both cystoscopically and histologically. 

ANDREW McNAatty, M.D. 


GENITAL ORGANS 


Hamilton, J. B.: The Induction of Penile Erection 
by Male Hormone Substances. Endocrinology, 
1937, 21: 744. 


The author has found that the injection of male 
hormone substances, testosterone acetate and testo- 
sterone propionate, stimulated penile growth and 
erection in immature animals. Castration and hy- 
pophysectomy of adult rodents appear to result in 
regressive changes of the penis and diminution of 
erectile properties. Administration of male hormone 
substances to these same animals resulted in the 
maintenance of erectile capacity. 

Injections of testosterone propionate in 5 imma- 
ture children, in a twenty-seven-year-old man with 
hypopituitarism, and in a forty-three-year-old man 
who had complete impotence of eight years’ dura- 
tion, resulted in the production of erections, which 
in some cases approached a state of priapism. In 
immature animals, in the young children, and in the 
patient with hypopituitarism the complicating in- 
fluences of bodily produced male hormone and men- 
tal factors were greatly minimized, so that with the 
additional precaution of alternating the periods of 
injection of the male substances with periods of in- 
jection of bland solutions, the stimulation of penile 
erections was traced directly to the presence of the 
male hormone substances. 

The clear-cut stimulation of erections in controlled 
cases of animals, children, and older men suggests a 
possible value of male hormone substances in im- 
potence, particularly in cases of hypogenitalism. 

Henry L. Sanrorp, M.D. 


Williams, W. W.: Spermatic Abnormalities. Vew 
England J. M., 1937, 217: 946. 


The ability of a germinal cell to unite with that of 
the opposite sex and reproduce the characteristics 
of its antecedents is the fundamental proof of its 
health. It is a matter customarily proved in retro- 
spect; and highly valuable as an advance knowledge 
of the cellular function may be, various tests aimed 
at the appraisal of spermatic health have been quite 
inadequate. The nucleus of the spermatozoon is its 
most important functional element; yet in most se- 
men examinations its study is inadvertently avoided. 
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Fig. 1. Diagram showing the commoner structural types 
of spermatozoa used in classifying populations of sper- 
matozoa. 


In an attempt to throw some light upon this subject 
the author has been working on methods by which 
the morphological condition of the spermatozoon 
may be more readily and quickly determined, and by 
which the relation between the morphology of these 
cells and their functional probabilities is established. 

The present discussion is concerned with com- 
monly observed spermatic abnormalities, and par- 
ticularly with sperm classification as a means of 
appraising the health and functional probabilities 
of sperm populations. It is hoped that this may 
provide a more reliable means for the determination 
of spermatic health. 

In estimating spermatic health, various factors, 
such as the density of the spermatozoa in the 
seminal fluid, the total number of spermatozoa 
ejaculated, the physical and chemical condition of 
the seminal fluid, and the motility of the sperma- 
tozoa, require consideration, but collectively this 
information means little without a knowledge of the 
morphological condition of the germinal cells. The 
author believes that an examination of a semen 
sample based on an analysis of spermatic defects 
provides in itself the most reliable and valuable in- 
formation for the determination of the health of a 
sperm population. Because such analysis is de- 
pendent largely upon objective findings, comparable 
results may be anticipated by different observers, 
provided a uniform method of examination is adopt- 
ed. A type of staining should be employed that will 
give clear detail under at least 1,000 diameters 
magnification, thus allowing the spermatozoa of a 
given population to be examined minutely and 
classified in a limited number of groups, based on 
their morphological characteristics. Lor practical 
purposes all the cells may be classified in not more 
than six groups: (a) normal, (b) piriform heads, 
(c) miscellaneous types, (d) microspermia, (e) meg- 
alospermia, and (f) abnormalities of the acrosome 
(Fig. 1). Familiarity with these various morpho- 
logical types is an essential step in appraising the 
health of a sperm population and thereby its poten- 
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Fig. 2. A shows the tracings of spermatozoa of an essentially normal population (normal 79, piriform 16, unclassified 
3, microsperms 10, megalosperms 4, abnormal acrosome o; total abnormal 33). Note fullness of contour and uniform- 
ity of size in contrast to B, which shows the tracings of a decidedly pathological sperm population (normal 54, piri- 
form 25, unclassified 5, microsperms 24, megalosperms 1, abnormal acrosome 3; total abnormal 58). In our experience, 
the spermatozoa from the healthier and highly fertile individuals are even more uniform in size and contour than repre- 


sented in A. 


tialities. It must be primarily borne in mind that 
healthy semen samples always contain some ab- 
normal spermatozoa, and that unless there is a very 
marked oligospermia it is rare to find a semen sample 
so badly diseased as to contain no normal-appearing 
cells. 

Since all sperm populations contain members of 
different sizes and shapes, and even those within 
normal limits vary considerably, it is necessary to 
fix firmly in mind the normal, in order that a satis- 
factory classification of a sperm population may be 
made. The size is more accurately determined by 
actual measurement; yet in actual practice, with the 
use of the same magnification for each examination, 
it is possible to differentiate the cells of normal and 
abnormal size with sufficient accuracy. A variation 
of the longitudinal diameter in excess of about one- 
third its estimated mean should be considered ab- 
normal. Since the mean diameters of spermatozoa 
from different normal individuals vary quite mark- 
edly, it is best to consider the normally shaped cells 
of most frequent occurrence as of normal size for 
the specimen under consideration (Fig. 2). 

Most abnormal spermatozoa are either of piriform 
shape or below normal in size. In both types there 
is marked alteration in the size or shape of the 
nucleus, or in both. In the microsperm there is a 
marked diminution in the surface area of the acro- 
some, the cytoplasmic portion of the spermatozoon. 
A normal sperm population usually contains not 
more than g per cent piriform cells, and according 
to our arbitrary standard by which a normal varia- 
tion of about 30 per cent of the longitudinal diam- 
eter is permitted, we find that the semen from an 
apparently normally functioning sperm population 
contains at the most not more than 12 per cent 


microspermia. We have perhaps been overcareful in 
designating certain cells as microspermia; yet this is 
of no consequence if the criterion as to what con- 
stitutes normal is uniform with different observers. 

Abnormalities of the acrosome are encountered in 
a great many specimens, but infrequently in a ratio 
in excess of 5 per cent, even in the more pathological 
specimens. Ordinarily in the development of the 
spermatozoon the centrosomic material migrates 
posteriorly, and from it the tail arises in a similar 
manner to the cilia of somatic cells. At the same time 
the nucleus assumes a posterior position in the head, 
and the anterior aspect of the nucleus then becomes 
flattened to form a line transversely across the head, 
a little posterior to its geometric center. If sperma- 
tozoa are properly stained, it will often be found that 
the relation of acrosome to nucleus is altered. There 
may be too little or too much acrosome, or the 
acrosome may be laterally placed with respect to 
the nucleus. Some of these cells are of normal size; 
others should be classified as microsperms or meg- 
alosperms. 

An interesting type of anomaly is the presence of 
vacuoles in the sperm heads, usually in the acrosome 
and lying close to the transverse nuclear line. These 
vacuoles have been observed in a frequency of as 
many as 33 per cent of the cells of a population, but 
in some specimens no vacuolated cells are found. 
There seem to be two types of vacuoles, one of which 
measures 0.5 micron and the other about 2 micra. 
The iatter often ruptures to the surface, causing a 
jagged rent in the cell wall laterally, just anterior 
to the nucleus; or, if it ruptures from the flat surface 
of the acrosome, it appears as a crater. We have no 
evidence that these vacuoles have functional signifi- 
cance. 
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A normal semen sample contains a sperm popula- 
tion of tremendous numbers, ordinarily as many as 
60,000 spermatozoa per cubic millimeter, and a 
single ejaculation may contain as many as half a 
billion cells. The members of this population differ 
in various attributes such as size, shape, motility, 
fertilizing power, and ability to transmit normal or 
morbid anlage. Different sperm populations vary 
in functional effectiveness according to the number 
of healthy cells present. Naturally, this is mate- 
rially affected not only by the ratio of abnormal cells 
but also by the total number of cells ejaculated. In 
the presence of oligospermia the number of effective 
cells becomes materially reduced and a high ratio of 
abnormal cells becomes increasingly significant. Be- 
cause morphology is unaffected by various extrinsic 
factors, it becomes evident that a classification of a 
sperm population such as outlined is indispensable 
in a clinical study of spermatic function. Further, 
motility tests alone may give faise evidence of 
health, because pathological cells may be highly 
motile. The author agrees with Moench that a 
population of normal density containing not more 
than 20 per cent abnormal forms may be considered 
normal, but that this consideration should be tem- 
pered by the type of abnormalities present. Reali- 
zation that there is a considerable variability in the 
structure of normal spermatozoa, and, further, that 
nuclear changes are apparently of great significance 
will aid materially in deciding which spermatozoa 
should be considered abnormal and whether a given 
sperm population should or should not be considered 
functionally unfit for propagation; yet unless it is 
possible to adopt a more uniform basis for analysis 
by different observers and to study the spermatic 
picture in different clinical groups, it will be difficult 
to arrive at a sound interpretation of spermatic 
disease in its various possible implications. 

Inferentially, from the Mendelian law, we may 
assume that inherent functional attributes are dis- 
tributed among the spermatozoa of a given sperm 
population in a constant ratio. On the basis of re- 
peated examinations of semen samples, we know 
that individual characteristics tend to remain con- 
stant, both as to type of morphological variations 
of the spermatozoa and as to the ratio of such cells 
in the population. Because of this, and because of 
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the improbability of two different persons presenting 
identical pictures in these respects, a careful exam- 
ination may provide a means of identifying a semen 
sample as that of a given individual, and possibly 
point to significant hereditary tendencies. 

C. TRAVERS Stepita, M.D. 


Bjerre, H.: The Indications for Treatment in 
Cryptorchidism (Die Behandlungsindikationen 
bei Kryptorchismus). Ugesk. f. Leger, 1937, p. 513. 

The author reporting on 188 consecutive examina- 
tions of students stated that spontaneous descent of 
the testes occurred in 63 per cent of all patients fol- 
lowed up to fifteen years of age. After this age 
spontaneous descent was not observed, and the testis 
fixed in the inguinal canal was subject to anatomical 
and functional degeneration. In a series of 196 other 
children, 250 operations (orchidopexy) were per- 
formed over a period of thirty years; of these 58 per 
cent were successful. The failures resuited from 
degeneration of the testis, and from failure of the 
artificial reposition of the testis. Since the end-results 
of operative and conservative treatment are almost 
identical, operative intervention should be post- 
poned until puberty as long as there is no urgent 
indication for surgery, such as complete inguinal 
hernia, attacks of pain, or twisting of the testis. Ina 
series of 20 bilateral operations for cryptorchidism, 
artificial descent was a failure in 5 cases. All 5 of 
these patients were sterile as regards spermato- 
genesis. After 15 successful operations, 9 patients 
were found to be capable of reproduction and 6 
were sterile. 

In spite of the danger of testicular atrophy and 
sterility, surgery is indicated after puberty because 
approximately ro per cent of all malignant testicular 
tumors occur in undescended testes. As the incidence 
of cryptorchidism is 2% per cent, the danger of 
cancer is 40 times greater than in patients with 
normal testes. 

The experiences with therapy with hormones from 
the anterior lobe of the pituitary gland are still a 
matter of controversy and the material for complete 
evaluation of the end-results is still small. In 2 cases 
the author saw 1 partial success, and he is not cer- 
tain that it might not have occurred spontaneously. 
(HENNINGSEN). Jacos E. Krein, M.D. 





SHOULDER PAIN 


AND DISABILITY DUE TO LESIONS OF 





THE SUBDELTOID BURSA AND SUPRASPINATUS TENDON 


A Five-Year Collective Review 


L. KRAEER FERGUSON, M.D., F.A.C.S., Philadelphia, Pennsylvania 


INTRODUCTION 


AINFUL lesions of the shoulder were first 
brought to the attention of the medical 
world by Duplay in 1872. He described 
the clinical picture, painful stiffness of the 

shoulder, often following trauma, and placed the 
pathological lesion in the subdeltoid bursa. His 
name for the clinical syndrome, periarthritis 
humeroscapularis, is still used as a general term 
to cover many different pathological entities of 
the shoulder region. Since the time of Duplay, 
many authors have written concerning these con- 
ditions, and new names, also non-descriptive, such 
as subacromial or subdeltoid bursitis, periarthritis 
of the shoulder, and painful shoulder, have ap- 
peared. As the x-rays came into common usage, 
calcified shadows were demonstrated in many 
patients with pain in the shoulder, and the name 
‘bursitis calcarea subdeltoidea or subacromialis” 
or calcified bursitis came into general usage. 
About 1906, Codman began to preach the doc- 
trine that many of the lesions producing painful 
symptoms in the shoulder were primarily of the 
supraspinatus tendon and that the involvement 
of the bursa was secondary. 

As the literature concerning this very interest- 
ing syndrome is reviewed, one is impressed with 
the perfectly natural but none-the-less confusing 
nomenclature that has arisen. The difficulty 
seems to arise from the fact that the nomenclature 
does not usually refer to any specific clinical or 
pathological entity. Thus, the term “bursitis” 
may refer to any painful lesion of the shoulder 
region with or without a calcium deposit, with 
“acute” or “chronic” symptoms, with or without 
loss of motion in the shoulder. An attempt will be 
made to clarify the subject by combining the 
described pathological lesion with the correspond- 
ing clinical picture and suggested treatments. 


ANATOMY AND PHYSIOLOGY 


A long discussion of the anatomy of the shoulder 
region cannot be given here, but the descriptions 
found in Codman’s book (12) are recommended 
to those who wish to make a complete study of 
the comparative and human anatomy. 
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The anatomical region of concern is the region 
of the secondary “scapulohumeral joint”’ lying 
between the upper end of the humerus and the 
acromial process. (See Figure 1.) The firm floor 
of this joint is formed by the flat tendons of the 
short rotators, the supraspinatus, infraspinatus, 
and to a less extent by those of the teres minor 
and subscapularis. The capsule of the shoulder 
joint is intimately attached to the under surface 
of these tendons up to their insertions on the 
greater tuberosity. Overlying the tendinous cuff 
and the greater tuberosity and forming the under 
surface of the acromion, acromioclavicular liga- 
ment, and origin of the deltoid, is the capsule of 
the pseudojoint, the subacromial bursa. 

Codman (12), from whom the following de- 
scription is quoted almost verbatim, is convinced 
that the subacromial, the subdeltoid, and the 
subcoracoid burs# are one and the same thing, 
although films of tissue may separate them. The 
bursa “extends loosely downward under the del- 
toid, backward and outward under the acromion 
and inward under the coracoid, between it and 
the subscapularis, and under the common origin 
of the short head of the biceps and the coraco- 
brachialis.”” The roof and the base of the bursa 
are in intimate contact and the bursa is lined by 
thin synovial membrane which secretes enough 
synovial fluid to permit practically frictionless 
movement between the two surfaces. “ Beneath 
this layer is a network of fine blood vessels so 
that it may become congested in a short time. . . . 
The subacromial bursa is an absolutely neces- 
sary part of the shoulder joint. When its surfaces 
are inflamed so that they cause painful friction, 
the arm cannot be rotated or abducted. Their 
complete adhesion has the same effect.” 

Meyer’s (63) description of the bursa differs 
somewhat from Codman’s. He describes it as 
having no lining of endothelium or highly spe- 
cialized mesothelium resting on a subserosa; in- 
stead there is a “gradual transition from the sur- 
face layer of flattened, stellate mesothelium to 
ordinary connective tissue.” 

Skinner (75) who made a comparative ana- 
tomical study of the shoulder in various ages has 
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Fig. 1. Elevation of the subdeltoid bursa, (left) in repose, (right) with the arm in 
full abduction. The drawings were made from frozen sections and are semidiagram- 


matic. [From Codman (12), page 25.] 


shown that in infants the supraspinatus is mus- 
cular up to its insertion. With advancing age, the 
lateral portion of the muscle becomes tendinous. 
This change involves also the other short rotator 
muscles. Gradually the tendinous cuff thins to 
become aponeurotic, so that there is only a thin 
separation between the shoulder joint and the 
bursa. The subacromial bursa, which Black (3) 
found present as early as the third fetal month in 
72.5 per cent of fetuses, enlarges gradually to the 
extent of the aponeurotic change. Skinner be- 
lieves these tendinous alterations occur because 
of the function of the supraspinatus and deltoid 
in abduction of the arm. He agrees with Codman 
and Stevens that the supraspinatus is concerned 
with the first stages (15 to 30 degrees) of abduc- 
tion. During this stage, the deltoid contrd€tion 
pulls in the long axis of the humerus and com- 
presses the supraspinatus between the upper end 
of the humerus and the acromial arch. A con- 
tinued “ironing” or “rolling” compression of the 
supraspinatus tendon by abduction movements 
is believed to produce the changes observed by 
Skinner. A recognition of this more or less normal 
alterative change in the supraspinatus tendon 
with advancing age is an aid in understanding the 
pathological lesions which occur in this region in 
later life, about which more will be said later. 


PATHOLOGY OF THE SUBACROMIAL BURSA AND 
SUPRASPINATUS TENDON AND ADJACENT 


STRUCTURES 


The subacromial bursa. Meyer (63) has for a 
long time contended that the ordinary, oft- 





repeated everyday uses of the arm result in a 
roughening and fraying and complete destruction 
of the smooth inner surface of the subacromial 
bursa. He finds this change in most cadavers past 
middle age, and it is most marked in those ‘ por- 
tions of the surfaces of the subdeltoid bursa which 
are brought into firm contact with every abduc- 
tion of the arm.”’ Meyer does not believe that 
these changes are the result of an inflammation, 
a bursitis, but rather that they are produced by 
long continued movement of soft parts on each 
other resulting in a roughening and fraying of 
apposed structures. Keyes (53) has also noted 
erosions of the floor of the bursa in cadavers. 
These more or less normal attritional changes 
noted with advancing age are not the only lesions 
of the bursa. Codman (12) has noted the presence 
of synovial villi as the most common evidence of 
pathology in the bursa itself. These capillary villi 
arise from a roughened area in the floor of the 
bursa overlying the insertion of the supraspinatus. 
They may “represent overuse rather than in- 
flammation,”’ but Codman believes “their pres- 
ence is evidence that there has been inflammation 
and adhesion of the bursal surfaces,—and are 
probably remnants of organized exudate.” 
Codman’s clinical experience has permitted him 
to observe also in a few cases thick, cord-like 
“bands of fibrous consistency” in the bursa, and 
in other cases bright-red, swollen folds of bursal 
lining, or a “deep red circular zone of turgid mem- 
brane lying on the base of the bursa in the region 
of the supraspinatus facet.’’ Adhesions between 
the surfaces of the bursa have been described by 
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many observers. Keyes (53) has found some burse 
“almost completely obliterated by fibrous ad- 
hesions, tough or fine.” Codman rarely finds the 
adhesions in the subacromial portion of the bursa, 
and most often in the subdeltoid part. He re- 
gards them as protective inflammatory changes. 

The supraspinatus tendon. Practically all le- 
sions of the supraspinatus tendon appear in its 
most lateral portion at or near its insertion on the 
greater tuberosity. Most authors agree that the 
lesions produced are the result of trauma, either 
minor in nature and oft-repeated, as in the normal 
shoulder movements, producing what Meyer (63) 
terms ‘functional lesions,’ or more severe and 

- sudden, resulting in more marked and disabling 
changes. 

Straps is the name given by Codman (12) to a 
layer of damaged tendon fibers which have be- 
come detached from the upper surface of the 
tendon. They lie in the direction of the fibers of 
the tendon, attached at each end, and tend to 
buckle up over the greater tuberosity with abduc- 
tion of the arm. Meyer (63) has noted this longi- 
tudinal ribboning or scoring of the bursa and 
tendon “whenever the margin of the acromion or 
its under surface is rough or studded with small 
periosteal osteophytes.”” Codman is not sure 
whether it results from friction or is the sequela 
of a discharged calcified deposit or partial rup- 
tures. Degenerative changes in the tendon fibers 
are recognized as an almost normal change with 
advancing age. Keyes (53), Schaer (72), Sand- 
strém and Wahlgren (71), and Codman (12) all 
present excellent photomicrographs which show 
these changes in varying stages. Sandstrém and 
Wahlgren characterize this process as an altera- 
tive inflammation, which they believe is due to a 
circulatory disturbance brought about by patho- 
logically altered arterial branches with narrowing 
of the lumina. 

Since the early papers of Codman and Carnett 
(7), it has been repeatedly shown that the calcified 
deposits occur in the substance of the tendons of 
the short rotator muscles. These deposits appear 
most often in the lateral portion of the supra- 
spinatus tendon, but they may also occur in the 
tendons of the subscapularis, teres minor, and 
infraspinatus. These deposits are not limited to 
the tendons of the shoulder region; Hitchcock 
(45) and Callen (6) have pointed out that similar 
deposits may be found in the tendons adjacent to 
many joints: hip, knee, ankle, elbow, wrist, meta- 
carpal and phalangeal. The cause of the calcium 
deposits has been the subject of considerable dis- 
cussion. Gwynne and Robb (37), Schaer (72), and 

Didiée (21) believe that the probable cause is 


injury with hematoma formation and secondary 
deposit of lime salts in the hematoma. Most of 
the more recent writers, Codman (12), Haggart 
and Allen (38), Dickson and Crosby (20), Mon- 
chet (64), Wilson (84), Leriche and Jung (58), 
Hitchcock (45), and Callen (6), suggest that re- 
peated minor traumas produce minute tears 
followed by a local necrosis in the tendon fibers. 
The deposit of calcium salts occurs instead of 
normal healing because of the poor circulation in 
this area. Sandstrém and Wahlgren (71), who 
made a thorough pathologicohistological study of 
material from 12 cases, could find no evidence for 
considering trauma an etiological factor in the 
formation of calcium deposits. They picture the 
process as a relative local tissue anemia with a 
reduction in tissue vitality and secondary calcium 
deposition. Furthermore, they believe that im- 
provement in symptoms and disappearance of the 
calcium deposits is probably due to an “increased 
vascularity.” In this way they account for the 
improvement noted after x-ray therapy. 

Hitchcock (45) recalls to attention the mech- 
anism of calcium deposition as described by Klotz 
(54). “This author has shown that the deposition 
is always preceded or accompanied by the forma- 
tion of soaps in the degenerating tissue, to which 
calcium is immediately attracted from the body 
fluids. Such soaps may be found in the peripheral 
zone of the calcareous infiltration while calcium is 
still being laid down, even when the process is 
quite extensive. Replacement of the fatty acid 
by the stronger phosphoric and carbonic acids 
rapidly ensues, giving rise to the more stable cal- 
cium phosphates and carbonates of which these 
deposits are largely comprised.” 

Hitchcock believes that trauma is the initiating 
factor in the degenerative process, but has found 
the*typical histological picture to be an acute or 
chronic inflammation occurring around the cal- 
careous matter which he believes acts as a foreign 
body. He is of the opinion that the disappearance 
of the calcium deposit occurs as a result of hyper- 
emia. Several authors (Sandstrém and Wahlgren 
(71), and Aoki (2)) have called attention to the 
fact that these deposits might be composed of 
uric acid or uric-acid salts. However, Aoki found 
the uric acid in the blood and serum to be normal 
as was also the blood calcium and phosphorus. 
The composition of the calcium deposits has been 
reported upon by numerous authors; it varies 
from a white hard mass of the consistency and 
appearance of chalk to a whitish, milk-like fluid. 
Most often it has been found to be similar in color 
and consistency to toothpaste or, as Codman de- 
scribes it, “to ordinary zinc ointment.” In most 
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cases the deposit is amorphous, although in 
Hitchcock’s experience the maintenance of an 
adequate blood supply may result in a formation 
of true heterotopic bone. The chemical composi- 
tion of the deposit has been studied by various 
authors; the consensus of opinion seems to be 
that it consists of calcium phosphate and car- 
bonate with traces of iron, magnesium, and 
chlorides. 

Ruptures of the supraspinatus tendon have 
been emphasized by Codman as the common and 
perhaps the underlying lesion in many of the 
cases presenting shoulder disability. Since Cod- 
man’s first description of the lesion, numerous 
studies have appeared. These may be divided 
into those made on cadavers and those made at 
the operating table. Chief among the studies 
upon the shoulder in cadavers are those by Meyer 
(63), Keyes (52, 53), Skinner (75), and Codman 
and Akerson (13). 

Meyer, in his extensive experience, has noted 
progressive attritional changes in the supra- 
spinatus tendon which he believes are due largely 
to erosion and fraying of the tendon against the 
acromion. This fraying is attendant to longitu- 
dinal slits or ruptures, not only in the supra- 
spinatus tendon, but also in the other tendons in 
the musculotendinous cuff. He notes that these 
perforations occur first somewhat proximal to the 
greater tuberosity. Only rarely has he seen trans- 
verse tears in the tendon. Meyer points out that 
on the basis of relative tensile strength, the tendon 
of the supraspinatus can bear a pull of from 700 
to 1,000 pounds without rupturing, whereas the 
muscle itself can withstand a pull of only about 
170 pounds. On the basis of these figures, he con- 
cludes that a rupture of a normal tendon should 
rarely take place. Meyer does not believe that 
any of the types of tendon rupture which he has 
seen in cadavers averaging about sixty years in 
age could heal spontaneously. 

Keyes, who likewise studied the shoulder in the 
dissecting room, found ruptures of the supra- 
spinatus tendon in 18 of 98 cadavers, also in older 
bodies, the youngest specimen being forty-five 
years old. In none of his specimens did he find a 
complete separation of the supraspinatus tendon. 
Most of the ruptures involved both the supra- 
spinatus tendon and the underlying joint capsule. 
He presents photomicrographs of ruptured ten- 
dons showing nests of curled up connective tissue 
fibers, fraying of the surface of the tendon, and 
rather marked degenerative changes. Keyes be- 
lieves that the lesions which he has observed 
differ from those of complete traumatic rupture 
of the tendon found at operation. Skinner (75) 
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reported on the examination of too shoulders in 
the dissecting room. He shows photographs of 
several large ruptures and concludes that the 
process is a slow ironing out and thinning of the 
tendon of the supraspinatus. This process, he 
believes, precedes and perhaps is the predisposing 
cause for tendon rupture. Codman and Akerson 
reported observations on old individuals in the 
autopsy room. 

The observations of rupture of the supraspi- 
natus tendon have been made by several authors 
at the operating table. Codman is of the opinion 
that the rupture takes place close to or at the in- 
sertion of the supraspinatus tendon on the greater 
tuberosity; it is most commonly seen with its 
inner margin at the bicipital groove, but it may 
extend to involve the tendinous fibers which 
bridge over the groove so that the biceps tendon 
may be laid bare. The tear is usually triangular 
in appearance, the base being along the greater 
tuberosity and the apex pointing in the direction 
of the pull of the supraspinatus tendon. In the 
cases that he has observed, the tear has varied 
from % to 1% in. in length. In the patients of 
the younger age group, a stub of tendon may be 
found attached to the greater tuberosity. In 
older individuals the base of the triangular rent 
is more often bone with little or no remaining 
tendon stub. On the basis of his experience with 
operations on these tendons sometime after rup- 
ture has taken place, Codman is inclined to be- 
lieve that at least partial healing may take place 
in incomplete tears in younger individuals, a 
process which is characterized first by a rounding 
off of the corners of the triangular tear and then 
by a gradual filling in of the remaining gap. In 
older individuals, the tears show little tendency 
to heal, the edges of the tear being somewhat 
rounded and falciform in shape. The observa- 
tions of Wilson (84) on operative cases are similar 
to those of Codman’s. 

Bone and joint changes. Various investigators 
and clinicians have frequently mentioned the 
changes that appear in the greater tuberosity and 
the acromion process. As the supraspinatus ten- 
don becomes thinned or after its rupture, the 
greater tuberosity is relatively more prominent. 
This produces an irregularity in the floor of the 
bursa which causes a jog as the greater tuberosity 
passes under the acromion. The result is a stimu- 
lation of the traumatized periosteum with the 
production of excrescences and osteophytes along 
the edge of the acromion and along the tip of the 
greater tuberosity. These changes have been 
noted in anatomical specimens by Keyes (53), 
Skinner (75), Meyer (63), and Codman and 
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Akerson (13). Associated with these hypertrophic 
changes there may be a definite pitting of the 
surface of the tuberosity. Keyes and Skinner note 
that these changes are most marked when asso- 
ciated with large tears of the supraspinatus ten- 
don. When the bone is laid bare, a smoothing off 
with eburnation may follow, because of a pol- 
ishing of the greater tuberosity against the under 
surface of the acromion. This produces a gradual 
lowering of the height of the tuberosity and a 
rounding of the contour of the shoulder, and 
probably accounts for the gradual but eventual 
improvement which is observed in some of these 
patients. 

In addition to these surface changes, there are 
those which take place in the underlying bony 
structure. Local areas of rarefaction, trabecular 
atrophy, and decalcification are the most frequent 
lesions. Unfug (79) has described these changes 
from the roentgenographic point of view, and he 
emphasizes the importance of taking roentgeno- 
grams with the arm in both external and internal 
rotation. With the arm in external rotation the 
greater tuberosity is shown in better profile and 
these changes are more easily noted. 

It seems apparent that these bony changes 
should show marked variations due to differences 
in the underlying pathology. With the acute type 
of bursitis with calcification, there is often very 
marked localized bone atrophy of the greater 
tuberosity as noted by Haggart and Allen (38), 
Codman (12), and others. This change probably 
results from a hyperemia of the underlying bony 
tissue. In the more chronic lesions these changes 
are less marked. 


ACUTE TRAUMATIC BURSITIS 


Hitzrot (46) points out that the commonest 
cause of disease in the subdeltoid bursa is injury. 
The injuries may be relatively minor, such as 
overuse of the arm in abduction, wrenches and 
twists of the shoulder joint, blows upon the 
shoulder, or, more commonly, falls upon the arm 
or hand with the arm in partial abduction. 

Ferguson (30) describes the symptoms and 
findings on examination: acute tenderness over 
the greater tuberosity with pain on attempts at 
abduction of the arm. The pain is more marked 
if abduction is attempted against resistance. A 
roentgenogram should be taken to rule out any 
underlying bony lesion. The pathological lesion 
is believed to be a traumatic inflammation of the 
subdeltoid bursa, with an exudative reaction of 
greater or less degree, congestion of the bursal 
walls, and even adhesions between bursal layers 
(Hitzrot). 


INTERNATIONAL ABSTRACT OF SURGERY 





In cases of simple acute bursitis, immobilization 
with adhesive strapping (Ferguson 30) or by 
axillary pad, body swathe, and wrist sling (Gor- 
don 34), followed by heat and graduated exer- 
cises, usually results in a cure in a period of from 
ten days to two weeks in younger patients. In 
older individuals, with pre-existing attritional 
changes in the region of the bursa, recovery is 
slower. Trauma in such cases may lead to any 
of the types of bursitis to be described later. Mau 
(60) treats his patients who are over forty years 
of age in an abduction splint with external rota- 
tion of the arm. This dressing is maintained day 
and night until the arm can be actively abducted 
as well as the normal. Echtman (23) uses cold 
applications and galvanism to the shoulder in the 
acute stages of traumatic bursitis; after the acute 
stage has passed, infra-red radiation and massage 
are employed. 

An acute traumatic bursitis is a lesion associ- 
ated with injuries to the acromioclavicular joint, 
dislocation of the shoulder, fractures of the head, 
neck and tuberosities of the humerus, and injuries 
of the supraspinatus and infraspinatus tendon 
(Hitzrot). In such cases the presence of the bursal 
lesion is usually not considered in the treatment 
of the more evident bony or tendon injury. It is 
probable, however, that residual changes in the 
bursa due to trauma may account for some of the 
persisting shoulder disability seen in these cases. 


ACUTE SUBACROMIAL BURSITIS WITH 
CALCIFICATION 


The clinical picture of acute subacromial bur- 
sitis with calcification has been described by 
Codman (12), Hitzrot (46), Haggart and Allen 
(38), Erb (26), and Ferguson (30). ““The outstand- 
ing characteristic is the presence of agonizing pain 
in the shoulder.” This is usually sudden in appear- 
ance, although there may be periods of mo- 
mentary discomfort in abduction movements 
preceding the acute attack. The pain is complete- 
ly disabling; the arm is hugged to the side and 
cradled by the well arm, because any movement 
increases the severity of the pain. Sleep and rest 
are impossible for these sufferers; no position, 
sitting, standing or lying, seems to offer any relief; 
even relatively large doses of morphine give only 
temporary improvement. The pain is usually 
most acute over the greater tuberosity, but also 
radiates down the arm and upward over the 
shoulder and lower neck. The region of the del- 
toid insertion is often described as the site of the 
most intense pain. (Codman believes this may be 
due to a tonic spasm of the fibers of the lower 
deltoid, and has noted a thickening and tender- 
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ness in this area. Haggart and Allen believe this 
localization of pain is probably reflex.) 

The patient is characteristically of the middle- 
aged, white-collar group. The most striking 
feature is the acute tenderness over the greater 
tuberosity which, on careful examination, may 
be shown to correspond closely to the outlines of 
the underlying bursa. If the patient can relax his 
arm in the hands of the examiner, anteroposterior 
motion and usually slight rotation can be ob- 
tained at the shoulder. Abduction even of the 
slightest amount, however, increases the pain. 

An x-ray examination of the shoulder region 
usually discloses a relatively large calcified deposit 
lying fairly well out over the greater tuberosity. 
An associated bone atrophy in the region of the 
tuberosity may be noted, “‘if the calcified deposit 
has been present for some time before onset of 
acute symptoms.” (Haggart and Allen (38).) 

This acute type of subacromial bursitis with 
calcification is one lesion of the shoulder in which 
the diagnosis can be made with a fair degree of 
certainty, because the cause of the symptoms can 
be fairly well explained. An area of calcification, 
usually in the tendon of the supraspinatus, sud- 
denly becomes the seat of an acute inflammatory 
process which produces tension in the unyielding 
fibers of the tendon, an acute inflammatory re- 
action in overlying bursa, and secondary spasm 
of the adjacent muscles. 

Codman states that the acute symptoms usu- 
ally subside in one or two weeks with disappear- 
ance of the spasm and soreness and a gradual 
return of normal motion. In those patients who 
get entirely well, be believes the soft calcified 
deposit has spontaneously ruptured into the 
bursa, whence it has been absorbed. 

In cases of acute bursitis, comparatively rapid 
relief from the agonizing pain and early resump- 
tion of normal shoulder motion may be expected 
by relief of tension in the area of calcification. The 
surest and most rapid method of treatment is 
exploration of the bursa with incision of the cal- 
cified deposit in the supraspinatus tendon. The 
operation can be easily performed under local 
infiltration anesthesia (Codman 12). The addition 
of adrenalin to the novocaine solution makes an 
almost bloodless field (Ferguson 30). Brachial- 
plexus block gives a more complete anesthesia 
than local infiltration. Of course, general anes- 
thesia may be used if the patient or surgeon so 
chooses. The incision is made over the anterior 
surface of the greater tuberosity, its upper end 
near the level of the acromioclavicular joint. It 
should be an inch or more in length, depending 
upon the experience of the operator. After sep- 
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arating the fibers of the deltoid, the roof of the 
bursa is divided and held open by suitable re- 
tractors. The base of the bursa may be inspected 
by turning the flexed arm in internal and external 
rotation. In typical acute cases, the floor of the 
bursa is hyperemic, but a circular area of deep 
red injected tissue is usually the guide to the 
calcium deposit. “The deep red tissue, resembling 
that of a bloodshot eye, surrounds a white or pale 
area ...sometimes mounded up like a boil” 
(Codman). When this area is pricked with the 
point of a knife, a whitish, toothpaste-like ma- 
terial escapes as if under pressure, and curls up in 
the wound. The wound in the tendon may be 
enlarged, and as much as possible of the calcified 
material gently removed with a small curette. 
Vigorous efforts to remove all of the calcium are 
injudicious and unnecessary. The writer’s expe- 
rience has confirmed Codman’s statement, “I 
have often times been content with merely in- 
cising one of these pockets, making no effort to 
curette out all of the material. The symptoms 
have disappeared quite as satisfactorily as in 
cases where a thorough curetting was done.” 

After removal of the escaped calcium deposit, 
the wound in the muscle is loosely closed with 
interrupted catgut sutures, and the skin is 
sutured. Codman makes no effort to suture the 
bursa in his closure, and Haggart and Allen (38) 
excise a portion of the roof of the bursa before 
closing the wound. 

After operation, the patient is treated with the 
arm in a sling; movement of the arm is encouraged 
but not forced. Haggart and Allen (38) keep their 
patients in bed with local heat to the shoulder for 
forty-eight hours. Ferguson (30) has treated 
most of his cases as ambulatory patients with 
good results. A very important part of the post- 
operative care is the use of exercises to redevelop 
shoulder muscle power and shoulder motion. 
Codman and Haggart and Allen have illustrated 
the swinging exercises (see Figure 2) in the stooped 
position. The latter authors report 25 cases 
without a recurrence in the operated shoulders. 
Codman reports similar results from a like num- 
ber. 

A second method of treatment which has come 
into favor during the past few years is novocaine 
injection into the bursa and supraspinatus tendon. 
Haggart and Allen (38) use this method of therapy 
for patients who refuse operation or those who 
are under no economic stress and strain. Com- 
bined with intensive local heat and exercises, it 
gives appreciable relief of discomfort, and appar- 
ently assists in more rapid removal of the calcified 
deposit, presumably by increasing the local circu- 
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Fig. 2. Illustrating the types of exercises to redevelop shoulder muscle power. 
Particular attention is directed to the pendulum exercise performed with the trunk 
flexed. The arms are swung anteroposteriorly and also in a mediolateral (not 
shown) direction. Climbing the wall with the fingers of the outstretched abducted 
arm is also most valuable. [From Haggart and Allen (38).] 


lation, and perhaps, by puncturing the tendon, a 
way is provided for some of the calcified material 
to rupture into the bursa. Haldeman and Soto- 
Hall (39) also have obtained relief of symptoms 
and disappearance of the calcium shadow in a 
few days from novocaine injections. Smith- 
Peterson, at the Massachusetts General Hospital, 
exhibited x-ray plates and cited cases of early 
relief of pain and disappearance of calcium 
shadows by the same methods. In some cases, 
he was able to aspirate the soft calcium material 
into a syringe and to remove considerable 
amounts by irrigation of the deposit with saline 
introduced through a second needle. 

Recently, Patterson and Darrach (66) have 
described their method of the treatment of acute 
bursitis by needle irrigation under local anes- 
thesia. They use two 18-gauge steel needles, 
which are inserted into the bursa in slightly 
different directions. After the needles are in 
place, the calcified deposit is removed by irriga- 
tion with saline from one syringe, the fluid and 
calcium escaping through the second needle. They 
have found it takes from 30 to 60 c. cm. of saline 
to remove the calcified material. This method of 
treatment gives almost immediate relief from 
acute pain, and usually the period of treatment is 
less than one week. No recurrences were noted in 





3 cases treated by this method. The writer has 
had a similar experience with injection and irriga- 
tion in a number of cases of acute bursitis. Weeks 
and Delprat (82) have used multiple needle punc- 
tures in the treatment of acute bursitis since 1908. 
They inject no novocaine except into the skin, 
but believe their good results are due to lacera- 
tions produced in a tense bursa! wall with later 
vascularization. The calcium deposit as well as 
the pain disappeared. 

Haggart and Allen (38) describe the technique 
of novocaine injection. They use intravenous 
evipal or cyclopropane anesthesia, because of the 
great pain which the individual has experienced. 
(The writer has found brachial-plexus block an 
excellent anesthesia.) With a needle, at least 
20 c. cm. of 2 per cent novocaine solution is intro- 
duced into the bursa. In addition, the capsule of 
the shoulder joint is injected, and an attempt is 
made to inject the tendon in the region of the 
calcified deposits. These authors have had such 
encouraging results from injection that they are 
using it progressively in more cases, but they 
warn that since the calcified material is not 
actually curetted out, even though it disappears 
in the roentgenogram, the patient may be more 
susceptible to future attacks and, later, to tendon 
rupture. 
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Hempel (44) uses a similar technique. Under 
brachial-plexus block and a V-shaped periarticular 
block, he injects from 30 to 4o c. cm. of a 10 per 
cent solution of pantocaine and from 30 to 40 
c. cm. of a 1:1000 solution of rivanol. After the 
acute phase has passed, he uses heat, diathermy, 
massage, and exercises. He reports good results. 
Schaer (72) mentions Continental workers who 
use a variety of solutions for injection. 

It seems probable that the various injection 
treatments are effective because they relieve ten- 
sion in the calcified deposit and produce some 
vascular change in the bursa. 

Roentgen therapy for acute bursitis has had an 
increasing number of advocates in the recent liter- 
ature, most numerous in the English and Conti- 
nental publications. Erb (26), Gleichmann (33), 
Chaumet (10), Schaer (72), Cavigiane (8), Kahl- 
meter (48), and Lattman (56) all report on the 
use of this method. They note early relief of pain 
and disappearance of the calcium deposit. In 
some cases more than one treatment is necessary. 
The pain is often increased for the first twenty- 
four hours after treatment, but is usually relieved 
after forty-eight hours (Lattman). The bene- 
ficial results are believed to arise from a vascular 
change in the bursa (Sandstrém and Wahlgren 
71). Lattman uses 350 roentgens with the follow- 
ing factors: 200 kv., 0.25 mm. copper filter, 50 
cm. distance, fields 15 by 15 cm. to the shoulder 
anteriorly and posteriorly. He reports good re- 
sults in 15 of 20 cases. 

Various other authors recommend local heat as 
the method of choice for the treatment of acute 
bursitis. Diathermy has many advocates. Erb 
and Friedriszik (26, 27), Wallace (80), and Mum- 
ford (65) have had good results from this type of 
therapy. Mumford reports on 36 cases, with 
relief of symptoms in from four to ten days. The 
calcium deposit disappeared in from four to ten 
days, and no other special treatment was re- 
quired to restore full function. Hitzrot (46) has 
found that dry heat and diathermy increase the 
pain in the acute stages of bursitis, and uses, in- 
stead, rest in bed, large doses of morphine, and 
local applications of moist heat. In from seven 
to ten days, after the acute symptoms have sub- 
sided, he uses dry heat, diathermy, massage, and 
exercises. When there are large calcium deposits, 
however, he finds operation gives the most rapid 
and striking results. Weisblum (83) uses iodine 
by ionization in addition to diathermy. Hellsfors 
(43) wraps the shoulder in cotton dressings and 
gives large doses of salicylates. After the pain 
subsides, exercise, diathermy, and non-specific 
protein therapy is used. 
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A final method of producing hyperemia of the 
shoulder is suggested by Braunschweig (5). He 
tries to produce a Bier’s hyperemia by using an 
Esmark band around the shoulder, and reports 
good results. 

Dickson and Crosby (20) combine systemic 
treatment (vide infra) in their acute cases with a 
local regimen consisting of rest in bed with trac- 
tion in abduction and external rotation. They 
have found ice rather than heat more effective in 
the relief of the acute pain. On the third day 
sedative diathermy is given and the arm is cau- 
tiously moved once passively through the full 
range of shoulder motion. As the acute symp- 
toms subside voluntary exercises are encouraged. 

If it is permissible for the reviewer to hazard 
an evaluation of these methods of treatment in 
acute bursitis, he would begin with the premise 
that relief of pain and resumption of normal func- 
tion follows relief of tension in the calcified deposit 
and a subsidence of the acute inflammatory re- 
action about it and in the bursa. The most rapid 
results would be expected then from a direct 
attack upon the calcification, either by operation 
or by needling, with or without novocaine injec- 
tion or irrigation. By irradiation therapy there 
is probably induced a more acute hyperemia with 
a slow disappearance of the calcium by absorp- 
tion. As the tension is relieved more slowly by 
this method, less rapid clinical improvement 
should be expected. Diathermy probably pro- 
duces a hyperemia with similar results but the 
effect is even slower, in many cases hardly more 
rapid than might be expected if the patient had 
been put to bed and given sedatives. 

Some of the more brilliant results from the 
more conservative forms of therapy may be 
attributed to a spontaneous relief of tension in 
the area of calcification by spontaneous rupture 
into the bursa. Since relief of symptoms is the 
paramount therapeutic indication, the methods 
which give the most rapid relief seem to recom- 
mend themselves. 


CHRONIC BURSITIS WITH OR WITHOUT 

CALCIFICATION 

The patients grouped under this heading are 
those with subacute or chronic pain in the 
shoulder but without marked limitation of mo- 
tion. They usually note the pain with abduction 
movements, as the motion of putting on a coat. 
At times a sudden motion (usually in abduction) 
causes the individual to drop objects he is holding 
in his hand (Haggart and Allen 38). Asa rule the 
pain is worse at night, and the patient is unable to 
lie on the affected side. In the patients with more 
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constant pain, radiation to the insertion of the 
deltoid is common. Patterson and Darrach (66) 
have introduced needles into the area of calcifica- 
tion under fluoroscopic control. As soon as the 
needle was seen to enter the calcified deposit, ‘“‘the 
patient immediately cried with pain referable only 
to the region of the deltoid tubercle.” They were 
unable to explain this pain reference, but were 
able to relieve it temporarily by the injection of 
a small amount of novocaine solution into the 
calcified area. At times there may be a radiation 
of the pain down the arm to the fingers, some- 
times associated with a swelling and stiffness that 
gives somewhat the appearance of an arthritis. 
Carnett (7) believed this pain radiation is due to 
a brachial neuralgia; Codman terms it a pseudo- 
neuritis. 

On examination, the patient demonstrates a 
painful “hitch” (Codman) as the arm is abducted, 
and as the arm is lowered from abduction to the 
side. This pain point appears at about the time 
the greater tuberosity passes beneath the edge of 
the acromion, and the patient often learns in- 
stinctively to rotate the arm externally to avoid 
pinching the painful area against the coraco- 
acromial ligament or the edge of the acromial 
process. With a longer duration of the painful 
movements, there may develop more or less spasm 
of the short rotators with what Codman terms 
an interruption of scapulohumeral rhythm. By 
this he means that the rotation of the humerus in 
the glenoid and of the scapula on the chest wall, 
which normally progresses pari passu in abduction 
movements, is interrupted by spasm of the short 
rotators. Scapular motion thus becomes more 
prominent and humeral motion at the glenoid de- 
creases relatively. Practically all authors men- 
tion tenderness over the greater tuberosity on 
deep pressure as a constant and diagnostic find- 
ing. 

In younger patients the appearance of calcium 
deposits in the roentgenogram is quite common. 
These deposits are usually not so large as are 
noted in cases of acute bursitis, and Ferguson (30) 
notes that they are more often found lying above 
rather than along the lateral side of the greater 
tuberosity in the chronic type of bursitis. Haggart 
and Allen (38) and many others have pointed out 
the various degrees of decalcification in the upper 
humerus and greater tuberosity which are com- 
monly found. 

In the older patients calcified deposits may be 
absent, but there is usually noted decalcification 
of the greater tuberosity with bony excrescences 
and eburnation of the cortex. There are often 
noted also rough excrescences along the edge of 


the acromion. In such cases there is frequently 
an audible and almost invariably a palpable click 
or crepitation as the patient abducts or lowers the 
arm. The click usually is noted at the time in the 
abduction movement when the patient expe- 
riences pain. The painful point and the click are 
not nearly so definite when the arm is raised in 
the extended position, and in some patients this 
motion may be made without any pain at all 
(Ferguson). 

The treatment of chronic bursitis is by no 
means well defined if the literature on the subject 
is any criterion. There seems to be no agreement 
among authors as to the cause of the symptoms, 
i.e., of the underlying pathology; hence the many 
and varied forms of therapy. Several writers 
believe with Codman that the pain is produced by 
traumatizing a painful point in the floor of the 
bursa in abduction movements. This area may be 
one overlying an area of calcification in the 
supraspinatus tendon, or a bursal villus, or a 
frayed, buckled-up layer of superficial tendon 
fibers (strap) seen more commonly in older pa- 
tients. 

Codman seems inclined to operate on his cases 
showing calcification. Ferguson (30) found the 
calcified areas hard and chalk-like, and, in spite 
of complete removal as shown by subsequent 
roentgenograms, little benefit was obtained by 
operation. Patterson and Darrach (66), on the 
other hand, “feel fairly sure” that when the 
calcium deposits are hard and rock-like, radical 
excision should be the method of choice. 

In older patients with a definite click on abduc- 
tion movements and without calcified areas, 
Ferguson (30) has followed Codman in removing 
offending villi or straps of loose tendon and, in 
some cases, the sharp osteophytes along the edge 
of the greater tuberosity and acromion. The 
operation and the subsequent fixation of the arm 
in abduction appear to have been helpful in re- 
lieving the pain and disability. Most writers are 
inclined to a conservative therapy in chronic 
bursitis. 

Exercises (Figure 2), physiotherapy, and, in the 
more painful cases or those which do not respond, 
the injection of from 15 to 30 c. cm. of 2 per cent 
novocaine into the bursa and adjacent joint cap- 
sule is the outline of therapy used by Haggart and 
Allen (38). Ferguson (30) injects novocaine in 
those cases which do not immediately respond to 
heat, rest, and sedation, and especially in those 
cases with much spasm of the supraspinatus. 
Patterson and Darrach (66), although they dis- 
tinctly recommend their needle irrigations for 
acute bursitis, state that irrigation did help a few 
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of their chronic cases. Coste (16) looks upon the 
condition as a neuralgia with contracture and 
spasm of the muscles. He relieves the pain and 
spasm by blocking the suprascapular and circum- 
flex nerves (see Figure 3) with novocaine. Szu- 
binski (76) looks upon the pain as a neuritis of the 
supraspinatus nerve and, after novocaine anes- 
thesia, injects 15 c. cm. of a pepsin mixture made 
up as follows: pepsin puris 4.0, acid hydrochlorici 
2.0, thymal 0.1, aqua 200.0. 

As a means of applying heat to the painful 
area, diathermy has many advocates. Harris (41) 
has reported good results in 80 per cent of his 
cases. He has given from 7 to 20 treatments and 
concludes that if the treatment does not help it 
can do no harm. Gwynne (37) uses rest and 
massage with diathermy, and reports good results 
in 8 of ro cases. In 2 cases the convalescence was 
prolonged and in one there was a recurrence of 
symptoms. Grossman (36) believes there is no 
relation between the calcified area and the pain 
because he often finds larger deposits in the roent- 
genogram of the unaffected shoulder. He em- 
ploys diathermy and infra-red radiation with 
manipulation. Bohner (4) reports a case in which 
the calcified deposit and painful symptoms dis- 
appeared with 12 diathermy treatments. Dickson 
and Crosby (20) use diathermy on alternate days 
combined with rest on an abduction splint. Reich 
(69) also urges rest in abduction as a method of 
therapy and warns against the stiffness which 
may follow the use of the simple sling. Ferguson 
(30) finds diathermy an effective form of heat 
therapy in about one-half the cases of chronic 
bursitis showing calcified deposits. Carnett (7) 
found diathermy eased the pain temporarily in 
cases with calcification, but he did not believe it 
was effective in hastening absorption of the cal- 
cified mass. Haggart and Allen (38), on the other 
hand, have not found diathermy of particular 
value in such cases of chronic bursitis, although 
they have had a large experience with its use. 

The treatment of chronic bursitis with roentgen 
irradiation is probably one of the latest thera- 
peutic suggestions. This method of treatment 
finds many advocates, especially in the Conti- 
nental literature. As yet, there seems to be no 
uniform technique for the administration of the 
irradiation; the reports vary greatly in dosage, 
portals, and numbers of treatments. Gleichmann 
(33) prefers x-ray irradiation to all other methods 
of treatment. He reports favorably on 5 cases, 
uses from 1 to 3 shoulder (10 by 15 cms.) fields, 
and gives from 150 to 250 roentgens. He repeats 
the treatment at from four to six day intervals for 
3 treatments. His patients have noted an exacer- 
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Fig. 3. Diagram showing the method of injecting the 
suprascapular and circumflex nerves. The suprascapular 
nerve is injected from behird, passing under the acromion 
to reach the nerve as it passes around the coracoid process. 
The circumflex is injected by passing the needle through 
the quadrilateral space of Velpeau. [From Coste (16).] 


bation of pain for the first twenty-four hours, but 
usually are relieved completely with the third 
treatment. Chaumet (10) is also partial to roent- 
gen therapy. He gives a second series of treat- 
ments in forty-five days. In his acute cases, he 
combines roentgen therapy with infra-red irradi- 
ation and massage. He reports 45 cases with cures 
in from two to six months. Monchet (64), 
Didiée (21) and Cavigiane (8) all have had good 
results with irradiation therapy. Segre (73) gives 
2 treatments and has usually obtained relief of 
symptoms. Lattman’s (56) paper, previously 
referred to, gives the best review in English of 
this method of treatment. 

In the experience of the reviewer, chronic 
bursitis is a lesion which may or may not respond 
to roentgen therapy; there is no way of telling 
beforehand which cases will. Certainly a cure in 
from two to six months cannot be attributed to 
roentgen therapy, because it is well recognized 
that in many cases the condition will improve 
spontaneously with the minimum of therapy 
before that time. Schaer (72) looks upon roentgen 
therapy with what appears to be a rather sensible 
point of view. He holds this form of treatment in 
reserve, so that when other methods of therapy 
have failed, he may have one final method of 
attack which may be tried. 

Dollinger (22) presents one of the less commonly 
accepted viewpoints concerning chronic bursitis. 
He believes the pain and disability arise from an 
excess strain on the supraspinatus muscle. In the 
cases of 6 patients all had performed unusual 
work with the arm in abduction. He notes pain 
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on pressure over the supraspinatus, and treats 
his patients with forceful finger-tip massage over 
the muscle. This treatment relieves the pain and 
spasm, but Dollinger admits that in long-standing 
cases with some stiffness, additional physio- 
therapy is necessary. 

It must be admitted that the cases included 
under the heading “chronic bursitis” are a less 
definite group than those of the acute bursitis 
classification. They may progress to become 
acute or may continue eventually to fall into the 
chronic adhesive or obliterative bursitis grouping, 
or the patient may recover completely. In this 
respect chronic bursitis must be looked upon as 
a phase of the syndrome which goes under the 
general term of bursitis or periarthritis. Although 
it may not be possible to outline any very definite 
pathological picture as the basis for chronic bur- 
sitis, the clinical classification is useful as an aid 
in determining therapy. 


CHRONIC ADHESIVE OR OBLITERATIVE BURSITIS 


The cases included under this heading have 
been variously classified under the headings 
“tendinitis” (Codman 12), “frozen shoulder,” 
periarthritis, arthritis, and neuritis. The common 
characteristics of these conditions are the in- 
ability of the patient to move the arm in its nor- 
mal motions at the shoulder, the marked atrophy 
of the muscles, and the aching pain in the shoulder 
region. Most of the patients are over forty years 
of age, and a high proportion are women. 

Haggart and Allen (38) distinguish between 
adhesive bursitis with and without calcification. 
Those with calcification have passed through the 
stage of acute bursitis, during which period the 
arm has been maintained in the sling position 
until the acute symptoms subsided. Finally, the 
patient develops marked atrophy of the peri- 
shoulder muscles, pronounced loss of motion, and 
a persistent generalized aching discomfort in the 
shoulder. The patients without calcification 
usually give a history of slight trauma or, more 
often, of overuse of the arm in abduction. They 
complain of an aching pain, usually referred to 
the region of the deltoid insertion. Often the 
pain radiates to the arm and hand, and upward 
over the shoulder. Sleeping on the affected side 
is usually impossible and, since the sling position 
appears to be the most comfortable, it is main- 
tained for long periods. The patients note a 
gradually increasing inability to abduct the arm 
or rotate it externally at the shoulder without 
pain. 

On inspection, the marked atrophy of the del- 
toid and of the spinati is at once apparent. There 
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is tenderness on pressure over the greater tuber- 
osity and, in most cases, also along the deltoid as 
far down as its insertion. Active abduction is 
limited to from 15 to 30 degrees and is mostly 
scapular. Passive abduction is also impossible 
because of an apparent fixation of the structures 
in the shoulder region. The roentgen picture 
shows atrophy of the greater tuberosity and 
adjacent bone, and the calcified area may appear 
in those cases following an acute bursitis. 

The underlying pathological lesion appears to 
be the formation of adhesions between the bursa] 
surfaces, with a consequent functional loss of the 
gliding mechanism of the bursa. Codman (12) 
and Haggart and Allen (38) have opened the 
bursa and observed adhesions, and the former 
describes the marked congestion of the base of 
the bursa over the supraspinatus tendon. 

Almost all authors agree that the adhesive form 
of bursitis is probably the most difficult of all to 
treat. The purpose of the treatment is to stretch 
or rupture the adhesions in the bursa so that the 
gliding function of the bursa may be regained. 
After trials with rupture of the adhesions under 
anesthesia, and with open operation, Codman 
(12), now recommends putting the patient to bed. 
He obtains gradual external rotation and abduc- 
tion of the arm by applying a splint to the wrist, 
each end of which is tied to the head of the bed. 
After from twelve to twenty-four hours with 
morphine sedation, the adhesions usually yield, 
the tuberosity passes under the acromion, and the 
arm becomes more comfortable. The patient is 
allowed out of bed daily for swinging exercises in 
the stooped position, but is kept in bed with his 
arm abducted until his motions at the shoulder are 
free in any direction. This usually takes one or 
two weeks. After he is allowed out of bed the 
exercises are continued and “for a few weeks he 
sleeps at night with the arm in the hammock 
position.” 

Haggart and Allen (38) recommend a similar 
line of therapy, using positive traction with a 
Balkan frame apparatus. During this treatment, 
“the arm is progressively manipulated in stages, 
adhesions being broken up gently and a little at a 
time.” Thereafter, intensive physiotherapy, espe- 
cially exercises, is recommended. These authors 
use novocaine injections to promote comfort 
during the traction and elevation. 

Manipulation of the shoulder under general or 
local anesthesia has a host of advocates: (Dickson 
and Crosby (20), Codman (12), Hitzrot (46), 
Haggart and Allen (38), Ferguson (30), Ellis (25), 
and Reich (69). Warnings are given against too 
vigorous manipulations because of the danger of 
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rupturing the atrophic short rotator tendons. 
Ellis (25) advises manipulations, first in abduc- 
tion and then in internal and external rotation. 
He stops when he feels or hears the first snap, 
applies hot fomentations and ties the arm to the 
head of the bed. Repeated manipulations may be 
necessary. 

Ferguson (30) infiltrates the bursa and sur- 
rounding tissues with 1 per cent novocaine solu- 
tion, and then manipulates the arm in a gradually 
increasing range. Often a general or brachial- 
plexus block anesthesia is necessary in addition. 
At times a second or third injection and manipu- 
lation may be necessary. When there is an 
audible or palpable snap with subsequent full 
range of motion, excellent and almost immediate 
results are obtained. Usually there is an increase 
in the pain and soreness in the shoulder for 
twenty-four hours, which gradually subsides 
during the next day or two. 

Exercises in which the patient abducts or ex- 
tends the arm are a most important factor in the 
success of the treatment. 

Haggart and Allen (38) employ a similar treat- 
ment in their cases of adhesive bursitis with cal- 
cification. When there is pronounced atrophy of 
the upper end of the humerus, they recommend 
open operation with sharp division of the ad- 
hesions and manipulation with the finger in the 
bursa to protect against rupture of the short 
rotator tendons. 

Hitzrot (46) manipulates the arm and then puts 
the patient to bed with the arm tied to the head 
of the bed or held in abduction with a plaster 
splint. Schaer (72) illustrates a cast dressing (see 
Figure 4) for holding the arm in abduction and 
external rotation after manipulation. 

The prognosis for “recovery is always sure and 
may be confidently expected’”’ (Codman 12), but, 
except in a few cases, the progress is apt to be 
slow and the period of recovery should be meas- 
ured in months rather than in days or weeks. 


BURSITIS IN GENERAL 


There are many contributions in the literature 
on the etiology and treatment of bursitis which 
do not permit classification. Some authors are 
of the opinion that focal infection bears a definite 
etiological relationship to bursitis. Dickson and 
Crosby (20) and (Dickson 18, 19), who present 
an analysis of 200 cases, believe that foci of in- 
fection and glandular dysfunction appear to be 
much more important as etiological factors than 
trauma, although they admit that it is extremely 
difficult to evaluate their true significance. In 
treating their cases, they investigate and remove 
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Fig. 4. Cast dressing for holding the arm in abduction 
and external rotation. [From Schaer (72).] 


all foci of infection in the teeth, tonsils, and pros- 
tate. Gordon (34), also, cannot overlook infec- 
tion as an etiological factor, however indirect the 
relationship. Mumford (65), too, subscribes to 
the opinion that focal infection is a causative 
factor in certain cases of bursitis; he directs treat- 
ment to the eradication of foci and gives “ vac- 
cines” during the acute period. Albee (1) is of 
the opinion that many cases of so-called bursitis 
are in reality cases of myofascitis. He believes 
that this type of painful inflammatory reaction is 
due to toxic absorption from either infectious foci 
or faulty intestinal metabolism, and directs his 
treatment toward elimination of these sources of 
toxic absorption. 

On the other hand, there are many authors who 
have failed to note any etiological relationship be- 
tween focal infection and bursitis. Haggart and 
Allen (38) point out that most patients in the age 
group of from forty to sixty years have foci of 
infection, although they admit that in the occa- 
sional case focal infection may aggravate bursal 
symptoms. They find, as do many others, that 
the cultures from the bursa are consistently nega- 
tive, and believe that focal infection should re- 
ceive appropriate treatment on the basis of proper 
hygiene, not as cure for bursitis. Ferguson (30), 
on the basis of an experience with 200 cases, was 
never able to trace any benefit from the eradica- 
tion of focal infection. He was not able to trace 
any definite etiological relationship between bur- 
sitis and toxic absorption from foci of infection or 
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from the colon. Schaer (72) is of the same opinion, 
although he believes that the changes in the bursa 
and tendon may be a locus minoris resistentie in 
which an infection or toxic absorption may light 
up already established changes. Polmer (67) 
looks upon bursitis as primarily traumatic in 
origin, and does not believe that allergy or toxic 
or infective factors are of etiological significance. 

The subject of bursitis cannot be dismissed 
without some reference to the general metabolic 
factors which may play a part in the etiology. 
This has been stressed by Dickson and Crosby 
(20), whose experience with several patients with 
hyperthyroidism and “periarthritis” has been 
truly remarkable. Patients who did not respond 
to the usual forms of therapy were markedly re- 
lieved of their symptoms in from two to three days 
after thyroidectomy. They point out that the in- 
vestigation should include a general metabolic 
survey for thyroid disturbances and diabetes, and 
that the treatment should be directed toward 
setting right any abnormalities discovered. A 
high vitamin and low carbohydrate diet and 
heliotherapy are effective therapeutic methods. 
Tiegel (78) outlines a similar course of therapy in 
which he includes daily enemas. 


RUPTURE OF THE SUPRASPINATUS TENDON 


To Codman belongs the credit of emphasizing 
the importance of rupture of the supraspinatus 
tendon as a cause of shoulder disability. He dis- 
tinguishes between the partial ruptures, which are 
more frequent, and complete ruptures, which are 
less frequent but more disabling. 

By complete rupture of the supraspinatus ten- 
don is meant a complete transverse tear through 
all of the fibers of the tendon, the floor of the 
bursa lying over it and the roof of the joint cap- 
sule on its under surface. The tear occurs close 
to the insertion of the tendon on the greater 
tuberosity, and through it the bursa communi- 
cates with the cavity of the shoulder joint. This 
lesion usually occurs in individuals over fifty 
years of age, although Wilson (84) reported one 
patient as young as thirty-five years. The inci- 
dence increases with age in the studies of Keyes 
(53). It occurs more often in men; in Codman’s 
series of 100 cases he found only 8 per cent in 
women. 

Many authors, Keyes (52, 53), Skinner (75), 
Codman (13), and McMaster (62), believe that a 
complete rupture is always preceded by a degen- 
erative process in the tendon: local areas of rup- 
tured tendon fibers without adequate repair, 
defects produced by calcified deposits, or attri- 
tional changes. 


INTERNATIONAL ABSTRACT OF SURGERY 





Codman’s description of the signs and symp- 
toms of a complete rupture of the supraspinatus 
tendon has proved so exact that practically every 
writer on the subject has simply added confirma- 
tion. He describes the typical patient as a 
laborer over forty years of age who had no symp- 
toms in the shoulder prior to the accident. Then 
following an adequate injury, usually a fall, the 
patient experiences a brief sharp pain, with loss 
of power in elevating the arm. The injury is 
usually one in which the patient attempts to ab- 
duct the arm suddenly against the resistance of a 
heavy object in the hand, or the arm is suddenly 
pinned to the side as the patient tries to throw 
out his arm as a protection in a fall. The imme- 
diate pain at the time of injury is sharp and often 
associated with a snap. There is usually an in- 
terval of several hours between the injury and the 
development of the lasting pain and discomfort 
in the shoulder. The pain usually becomes so 
marked during the night after the injury that a 
doctor’s assistance is sought. Codman looks 
upon the pain as arising from distention of the 
joint and bursa with hemorrhage and from sec- 
ondary muscle spasm. The pain may never be 
severe enough to make the patient stop work, 
and he may go for several weeks with the injury 
unrecognized until continued loss of power in 
abduction makes him seek medical aid. Ferguson 
(29), and Davis and Sullivan (17), who have seen 
recent cases of spinatus rupture, have remarked 
about the relatively slight amount of pain on 
shoulder motion during the first few days after 
injury. 

On examination, there is demonstrated an in- 
ability to raise the arm, especially in abduction. 
Codman sounds a warning that the examiner 
must distinguish between an inability to raise the 
arm due to a lack of supraspinatus function and 
an unwillingness to raise the arm because of pain 
produced. Haldeman and Soto-Hall (39) attempt 
to make this differentiation more easily by in- 
jecting from 15 to 20 c.cm. of 1 per cent procaine 
into the bursa. They have found that the anesthesia 
reduces pain and sets muscle spasm at rest, so 
that if supraspinatus function is present it may 
be clearly demonstrated. Codman is able to differ- 
entiate between inability and pain by noting the 
degree of deltoid contraction. Fowler (32) de- 
scribes a very useful method of testing for spinatus 
tear. The patient rests his shoulder on a crutch 
or chair back so that the shoulder is elevated 2 or 
3 in., and thereby relaxes the trapezius. He then 
tries to abduct the dependent arm while the ex- 
aminer’s fingers rest on the relaxed trapezius over 
the supraspinatus muscle belly. If the tendon is 
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ruptured there will be an absence of palpable con- 
traction of the supraspinatus. Although there may 
be an inability to abduct or extend the arm to the 
horizontal, abduction may be continued if the 
arm is passively raised to the horizontal. If the 
patient leans forward, the arms swinging of their 
own weight may be elevated above the head and 
held there while the patient rises to the erect 
position (Codman (12), Ferguson (30), Haldeman 
and Soto-Hall (39)). This test is easily demon- 
strable in cases of recent rupture, but Wilson (84) 
and Codman (12) both point out that inability to 
raise the arm is not an infallible diagnostic sign, 
“patients with a rupture of long duration learn 
certain tricks of using other muscles to compen- 
sate for their weakness.’’ However, Wilson points 
out that a definite weakness can be demonstrated 
and Codman stresses the fact that the abduction 
movement is performed with a faulty scapulo- 
humeral rhythm, i.e., the first part of abduction 
is carried out by a rotation of the scapula followed 
later by a rotation at the scapulohumeral joint. 

In these abduction movements, especially as 
the arm descends from overhead, there is a de- 
cided “jog” and a wince of pain when a point is 
passed a little below the horizontal, and the arm 
seems to fall flail-like to the side. 

On palpation, there is a tender point on pressure 
over the greater tuberosity. Codman (12), and 
Davis and Sullivan (17) have been able to dem- 
onstrate a sulcus and an eminence formed by the 
defect at the insertion of the supraspinatus ten- 
don. The demonstration of this sign depends to a 
large extent upon muscular development of the 
patient. 

X-ray examinations of the shoulder are usually 
negative in cases of spinatus tear, but Haggart 
and Allen (38) point out that in long-standing 
cases, there is a general atrophy of the tuberosity 
and upper humerus, and “in addition, the head 
of the humerus will probably have ‘dropped down’ 
—i.e., away from the glenoid due to the insuffi- 
ciency of the shoulder muscles.” 

Practically all writers (Haggart and Allen (38), 
Codman (12), Wilson (84), Fowler (31, 32), 
Haldeman and Soto-Hall (39), Davis and Sullivan 
(17)) agree that in cases of complete rupture of 
the supraspinatus, suture of the divided tendon 
is the indicated procedure. “If clinical evidence 
favors tendon rupture, a small exploratory in- 
cision is imperative to confirm or disprove the 
diagnosis” because of the marked disability which 
may result from neglect. Schaer (72) recommends 
operation only in cases in which disability persists 
after conservative (abduction cast) therapy has 
been carried out. 
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The technique of the operation varies slightly 
in different hands. The incision usually recom- 
mended is an enlargement of Codman’s explora- 
tory incision through the deltoid. In long-stand- 
ing cases Wilson (84) recommends the sabre-cut 
incision because it affords the required exposure. 
The tendon may be sutured to its stump with 
silk (12), (29), (31), anchored through drill holes 
to the greater tuberosity with silk (17) or fascia 
(38), or a groove may be cut at the greater tuber- 
osity into which the proximal end of the tendon 
may be fixed through drill holes. 

After operation the arm is kept in abduction 
and external rotation for three weeks in a splint 
(Wilson (84), Ferguson (29)), plaster spica (Davis 
and Sullivan (17)), or suspension (Haggart and 
Allen (38), Fowler (31)). Active muscle exercises, 
massage, and physiotherapy are given for several 
months after operation. The results of operation 
are excellent (Codman, Wilson, Ferguson). Early 
operation permits an easier operative procedure 
and a more rapid return of normal function. Fer- 
guson’s (29) patient operated upon the fourth day 
after injury returned to work five weeks after 
operation, and in ten weeks had almost complete 
range of motion without pain. Davis and Sullivan 
(17) report 5 cases of early operation and in 3 the 
patients were able to return to work in from three 
to four months. The patients operated upon late 
(Wilson (84), Codman (12), Fowler (31)) have in 
most cases good functional results but a slower 
recovery. Codman’s series of 38 cases is the 
largest recorded. In 23 of these cases the results 
were good, in 6 fair, and in 5 poor; 4 cases could 
not be followed up. 


INCOMPLETE RUPTURE OF THE 
TENDON 


SUPRASPINATUS 


Incomplete rupture of the supraspinatus tendon 
is a classification of Codman (12) based on the 
practical prognostic and therapeutic finding that 
partial rupture of the tendon may heal with con- 
servative measures while patients with complete 
rupture will not recover without suture of the 
tendon. Anatomically, the incomplete rupture 
may be vertical, without involving the whole 
breadth of the tendon; or it may be horizontal, a 
tearing of some of the fibers on the upper or lower 
surface of the tendon..Codman is of the opinion 
that these incomplete tears of the tendon often 
are percursors of other lesions involving the ten- 
don and bursa, viz., calcified deposits and tendi- 
nitis.’\ They occur in approximately the same type 
of patients as complete tears, perhaps at a slightly 
earlier age on the average, and the symptoma- 
tology is approximately the same except that the 
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symptoms are less pronounced. ‘““The diagnosis is 
made chiefly by the persistence of a considerable 
amount of power in the elevated or abducted arm 
and some doubt about the presence of some of the 
other symptoms and signs.”’ 

The chief importance of differentiating partial 
from complete tears of the spinatus tendon is due 
to the difference in treatment. Conservative 
therapy by fixation of the arm in abduction with 
a splint (Haldeman and Soto-Hall (39)) or in a 
plaster dressing (Schaer (72); see Figure 4) for 
from four to six weeks offers the best chance for a 
cure. There are no figures available as to results of 
treatment in these cases because the diagnosis is 
presumptive and is not confirmed by operation. 

In considering tears of the supraspinatus ten- 
don, attention should be drawn to a somewhat 
similar lesion accompanying dislocation of the 
shoulder. Greeley and Magnuson (35) have 
pointed out that in many dislocations there may 
be a fracture of the greater tuberosity with a 
pulling away of the insertion of the supraspinatus 
or a rupture of the tendon. They point out the 
necessity for accurate reduction if the tuberosity 
is displaced, and for exploratory operation if 
signs of spinatus tear are present. In cases show- 
ing these injuries, they dress the patient in abduc- 
tion and external rotation for six weeks. 


CONCLUSION 


This five-year survey of the literature on the 
diseases of the subdeltoid bursa and supraspinatus 
tendon serves to show that there are many points 
as yet unsettled in the diagnosis and treatment of 
these lesions. In cases of acute bursitis and of 
complete ruptures of the supraspinatus tendon 
the clinical picture is fairly clear-cut and the 
therapy usually successful. In the other lesions 
the differential diagnosis is somewhat more diffi- 
cult for the reason that several of them may be 
combined or follow one another, so that the his- 
tory is by no means clear and the findings may 
fit into several diagnoses. In spite of these facts, 
a careful physical examination will usually permit 
the examiner to obtain a fairly clear clinical im- 
pression upon which his diagnosis and treatment 
may be based. 

The knowledge that adequate treatment almost 
invariably results in a complete cure should en- 
courage persistent and sympathetic care of pa- 
tients with these disabling lesions. 
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CONDITIONS OF THE BONES, JOINTS, 
MUSCLES, TENDONS, ETC. 


Busch, K. F. B.: Familial Disseminated Osteo- 
sclerosis. Acta radiol., 1937, 18: 693. 


The author presents 15 additional cases of familial 
disseminated osteosclerosis, 14 of which were in one 
family, distributed over three generations. Twenty- 
five cases were previously reported in the literature 
as osteitis condensans generalisata, osteopathia con- 
densans disseminata, osteosclerosis fragilis gener- 
alisata, osteopoikilosis, and spotted bones. 

The author believes familial disseminated osteo- 
sclerosis is a true primary, benign osseous affection 
with generalized systemic, symmetrical localization. 
It is probably the result of embryonal malformation, 
occurs familially, is inherited dominantly, and must 
be considered as a constitutional anomaly. It is 
characterized by the presence in nearly all parts of 
the skeleton of numerous.rounded, oval or sometimes 
striate opacities, ranging usually from 2 to 5 mm. in 
size with the longest axis parallel to the longitudinal 
axis of the bone. The sclerotic spots are most num- 
erous in the epiphyses and metaphyses of the long 
tubular bones, and decrease in numbers as they ap- 
proach the diaphysis, the center of which is rarely 
involved. They are numerous in the bones of the 
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Fig. 1. Female Fy, 31. Aarhus Family. 
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hands and feet, in the scapulas, and particularly in 
the pelvis, in the region of the acetabulum. Few 
“spots” are found in the clavicles, ribs, and verte- 
bra, and none are present in the bodies of the verte- 
bre or in the skull. The number of the opaque spots 
may vary in different cases but they are always 
homogeneous and well-defined. 

Pathologically, these dense areas consist of bone 
trabecule lying in normal osseous tissue without 
producing a reaction in the osseous tissue. The 
characteristic roentgenological picture is due to these 
small, circumscribed patches of sclerosis in the bone 
tissue. The changes in the bones can be diagnosed 
roentgenologically in the second or third year of life, 
when the osseous structure has become sufficiently 
developed to produce shadow. The opacities become 
more numerous, larger, and denser with advancing 
growth, then appear to remain stationary until they 
are involved in the general senile atrophy of the 
bones or lose some of their density independently of 
the latter. 

Disseminated osteosclerosis seems to be an inno- 
cent anomaly, in so far as it does not give rise to any 
pathological conditions in the individual except an 
occasionally associated asymptomatic disseminated 
lenticular dermatofibrosis which is characterized by 
disseminated round or oval, lentil-sized, slightly 
elevated, sharply circumscribed, yellowish-white in- 
filtrate in the cutis resembling ordinary fibromas of 
the skin, and is symmetrically distributed in various 
parts of the body, especially over the buttocks and 
thighs. 

Pathological examination shows a hyperplasia of 
the connective tissue, not of a°tumorous nature, 
which has no inflammatory reaction. The hyper- 
plasia involves all layers of the cutis and the upper 
layer of the subcutis. The elastic fibers are well- 
preserved. 

The cutaneous manifestations were present in 6 
of the 15 new cases of disseminated osteosclerosis 
presented, and although the cutaneous changes were 
not as constant as the changes in the skeletal sys- 
tem, they appeared to be familial and hereditary. 

The author has shown that disseminated osteo- 
sclerosis is familial and hereditary and has accord- 
ingly termed the anomaly “familial disseminated 
osteosclerosis.”’ 

He has presented evidence showing that the origin 
was not of an infectious or endocrinous nature, and 
believes that the so-called ‘compact tissue islands” 
(Kompaktainseln) and disseminated osteosclerosis 
have no relation to each other. 

Reference is made to work indicating that 
ischemia of the bones causes sclerosis in the ischemic 
area, and that during early life the arteries of the 
long tubular bones are end-arteries. It is possible 
to imagine the anomaly, disseminated osteosclerosis, 
being due to a hereditary malformation consisting 











of an abnormal constriction of the end-arteries, with 
resulting ischemia and sclerosis. 
Rosert P. Montcomery, M.D. 


Ribbing, S.: Hereditary Multiple Disturbances in 
the Epiphyses (Studien ueber hereditaere multiple 
Epiphysenstoerungen). Acta radiol: 1937, Supp. 34. 

Of 23 persons examined, including the parents of 
a male patient, their 14 children, their 5 grandchil- 
dren, and 2 children of the grandfather from a second 
wife, there were 6 (4 males and 2 females) who 
showed pronounced multiple skeletal changes local- 
ized in the epiphyses and short bones. In the ex- 
tremities, at least, these disturbances were bilateral, 
even though they were not always symmetrical in 
details. Of the other individuals examined, some 
showed less marked deviations from the normal 
skeletal pictures. The changes observed could be 
interpreted as different stages of the same disease, 
even though slighter variations occurred than those 
due to the difference of age. 

The subjective symptoms began at the ages of 
seven to thirteen years. In 3 cases symptoms ap- 
peared first in the hip joint, and in 2 of these, almost 
simultaneously, in the knee joints as well; in 1 case, 
simultaneously in the foot and knee joints; and in 
1 case first in the phalangeal joints. Later many 
joints were involved, and most often symmetrical 
joints were involved simultaneously. Symptoms 
occurred in the back also. The symptoms were always 
stiffness and pains, which increased with work and de- 
creased with rest. 

The general status of the patients revealed no 
pathological symptoms. The patients were strong, 
well built, and without any signs of endocrine or 
metabolic disturbances. The objective symptoms in 
' the joints were not prominent. Two of the older pa- 
tients showed a thoracic kyphosis, and patients near 
the twentieth year and older presented a limitation 
of motion in the hip joints, especially in rotation. 
On movement of the joints crepitation sometimes 
occurred. The phalangeal joints, when affected, 
were swollen, especially over the heads of the bones; 
there was also an abnormal mobility in the form 
of lateral instability. 

In comparison with the few and non-specific 
symptoms, the roentgenographic signs indicated 
more abundant, pronounced, and often characteristic 
signs of hereditary, multiple epiphyseal disturbances. 
This might be called a chiefly “roentgenological”’ 
disease. In some cases definite destruction of the 
epiphyses, in others anomalies and anatomical vari- 
ations, such as split or irregular centers of ossification 
and pseudo-epiphyses, are observed. The lesions 
produce skiagrams more or less identical with those 
of certain recognized pathological types: atypical 
achondroplasia and cretinism, or the local changes 
of the bones may simulate osteochondritis dissecans, 
coxa plana, dorsal juvenile kyphosis, and hallux 
rigidus. In certain areas there is marked similarity, 
and in others a more or less indicated similarity, to 
aseptic necrosis of bone. 
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The prognosis must be made with the greatest 
care, as the behavior of the condition after the 
twenty-sixth year is not known. At any rate, with 
less arduous work the patient’s condition was found 
to improve markedly. With increasing age, the 
patients will probably suffer from symptoms of 
arthritis deformans, as the roentgenograms of the 
older patients already showed changes of this type. 
A change of occupation is indicated. 

As to the cause, the author believes this condition 
to be due to constitutionally weak epiphyses. Roent- 
genography reveals anomalies in the form of ex- 
cessive accumulations of irregular, spongelike bone 
centers, pseudo-epiphyses, and abnormal free islands 
of bone, from which it may be assumed that they 
lie free in the hyaline cartilage. In the subsequent 
development, the structure of the bone nuclei be- 
comes more uniform; the borders of the pseudo- 
epipbyses are closed, and a part of the bone islands 
unites with the adjacent bone. During this time, 
however, the abnormally ossified parts of bone have 
not been able to meet the demands to which they 
are exposed, and destruction results. 

The question of heredity was investigated but the 
material was found inadequate. The condition is 
not due to surroundings or harmful influences during 
fetal life. It may therefore be assumed to be hered- 
itary. The parents of the patients were fifth cousins 
and the ancestors of the parents had lived in one 
community. Theoretically, the condition is due toa 
recessive gene, which develops as a mutation and 
accidentally attains a certain distribution. It is also 
possible that there are unconnected skeletal dis- 
turbances having nothing to do with the other 
changes. It may also be the expression of a hetero- 
zygosis of the anlage. The disease may be due to 
several factors of a modifying character, even though 
the chief effect may originate in a single gene. 

Louis NEuwE Lt, M.D. 


MacNeal, W. J.: The Infectious Organism in Osteo- 
myelitis. I. The Bacteriology of Bone Infection. 
II. Bacteriophage and Serum Therapy. J. Bone 
& Joint Surg., 1937, 19: 886, 891. 

The author presents experimental evidence from 
several workers showing that the staphylococcus 
aureus is the cause of more than one-half the cases 
of osteomyelitis. Other bacteria that may cause 
osteomyelitis are the staphylococcus albus, strep- 
tococcus hemolyticus, pneumococcus, typhoid and 
paratyphoid bacilli, tubercle bacillus, spirochete of 
syphilis, and, rarely, other bacteria, such as the 
meningococcus. 

The staphylococcus aureus may cause an albu- 
minous periostitis, a subacute osteomyelitis, a 
sclerosing non-suppurative osteomyelitis, a bone ab- 
scess which may heal spontaneously, a recidivous 
osteomyelitis after an interval of twenty years or 
more, and a primary osteomyelitis of adults, as well 
as the more common acute osteomyelitis of children. 

Hematogenous osteomyelitis occurs as a result of 
the growth of bacteria which have reached the in- 
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terior of the bone by being transported through the 
blood stream. 

Localization of the disease process depends upon 
diminished resistance at particular sites, associated 
with growth activity at the metaphysis or with 
trauma at any site. In the absence of trauma, the 
marrow of the shaft is relatively resistant to infection 
because of the efficiency of its endothelial cells in 
the phagocytosis and destruction of bacteria. Bac- 
teria injected into the blood stream lodge in abun- 
dance in the bone marrow of the shaft, but in this 
location the bacteria are destroyed, while they are 
able to survive in the metaphyses. 

If purulent foci in bone are of embolic origin, the 
embolus coming from a thrombophlebitis at the 
primary site of infection, one might expect that 
the infected emboli would be caught in the pulmo- 
nary capillaries before reaching the bones. Pulmo- 
nary abscesses are absent in human osteomyelitis, and 
usually absent in experimental osteomyelitis. 

“Foreign particles in the blood do not just settle 
where the current is slow, but they are actively 
phagocytosed in the spleen, the liver, and the bone 
marrow. Intravenous injection of India ink into 
rabbits caused the visible mucous membranes to 
become dark almost immediately, but these bleached 
out again in about ten minutes. When the animals 
were killed after forty-five minutes, the liver, the 
spleen, and the entire bone marrow were intensely 
black, while the other organs showed no macroscopic 
changes, although a few pigmented thrombi were 
found in them microscopically. In the liver, the 
spleen, and the marrow the ink particles were largely 
phagocytosed within the endothelial cells. In the 
marrow the capillary endothelium was full of ink 
particles, and wandering cells, lying on the capillary 
walls, were full of the particles. These ink deposits 
were always found in the venous capillaries and 
never in the terminal arterioles. Always the marrow 
of the metaphysis contained less ink than the marrow 
of the shaft. However, at the curve of the capillary 
loop in the metaphysis there were clumps of ink 
particles without efficient phagocytosis. These ob- 
servations require the consideration of biological 
factors of tissue resistance rather than a mere me- 
chanical explanation for the common localization of 
bacterial infection at the metaphysis of growing 
bone. It seems significant that the spleen, the liver, 
and the shaft marrow, in which early accumulation 
and phagocytosis of circulating foreign particles and 
bacteria are most abundant, are locations which es- 
cape the later abscesses, while the metaphysis of 
growing bone and the renal substance are the favor- 
ite sites for abscess formation.” 

A consideration of the bacteriological relation- 
ships indicates the wisdom of a conservative attitude 
in dealing with acute hematogenous osteomyelitis. 

“The overwhelming invasion of the blood stream 
by virulent staphylococci from an active suppurating 
focus must be regarded as a general infection, in 
which the painful spot in a bone is merely one local- 
ization of minor importance, a situation in which 


the patient is fighting for his life and will only be 
further depressed and endangered by ill-considered 
incisions and drillings.’’ When the infection of the 
blood stream has been of a milder character, so that 
it has been overlooked and the suppurating lesion 
in the metaphysis has appeared following strain, 
local trauma, or some other depressing experience, 
the infectious agent is usually of diminished virulence 
and the host resistance relatively high. There is 
little excuse for the panic which results in hasty, 
ill-considered operations on these patients. 

Operative interference is often undertaken too 
early rather than too late, and the answer to the 
problem may not be the earliest possible surgical 
invasion of the bone but a well-timed adequate 
drainage of the medullary canal when the individual’s 
resistance is at the highest possible point. 

In the second part of this paper the author pre- 
sents measures for combating infection in contra- 
distinction to the local measures of incision and 
drainage. The bacteriophage phenomenon as ob- 
served in bacterial culture, the technique of prepara- 
tion of the material for use in animal experimentation 
and in human disease, the effect of these bacterio- 
phage agents in animals, and their effects when 
administered intravenously to patients with oste- 
omyelitis are discussed. Photographs of patients, 
photomicrographs, roentgenograms and 2 detailed 
case histories are presented. 

The filterable agent of transmissible bacteriolysis 
causes solution of the respective bacteria in a watery 
culture media. The bacterial cells tend first to swell 
and then quite suddenly burst and pass into solu- 
tion. Such cultures in liquid media furnish the 
usual bacteriophage preparation which is employed 
for further experimentation in laboratory cultures 
and in therapy. 

In the circulating blood of the living animal the 
bacteriophage preparation fails to cause solution of 
the bacteria, but exerts an opsonic effect favoring 
more efficient phagocytosis of the bacteria by the 
endothelial cells of the liver and spleen and a more 
prompt intracellular digestion of the phagocytosed 
bacteria. A photomicrograph demonstrating the 
mode of bacterial transport in the blood stream 
shows staphylococci within polynuclear neutrophil 
leucocytes of the circulating blood. The author has 
been unable to identify any staphylococci free in 
the blood plasma. 

Transmissible bacteriolytic agents bring aid to the 
body defenses in overcoming infection with the 
staphylococcus, not only in furuncles, carbuncles, 
and septicemia, but in lesions of staphylococcic 
osteomyelitis. Rosert P. Montcomery, M.D. 


Sussi, L.: New Therapeutic Measures in the Surgical 
Treatment of Acute Osteomyelitis (Nuovi 
orientamenti terapeutici nel trattamento chirurgico 
della osteomielite acuta). Policlin., Rome, 1937, 44: 
sez. prat. 1921. 


Sussi describes the clinical and anatomico-path- 
ological features of acute osteomyelitis and states 
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that early diagnosis and the localization of the lesion 
are difficult in view of the fact that the roentgeno- 
grams taken early are characteristically negative 
and drilling of the bone often gives negative results 
as it yields no pus but usually a serosanguinous ma- 
terial in which there may be found large quantities 
of microérganisms. 

Under the toxic and necrotizing action of the or- 
ganism, the bone softens within a few days and the 
purulent material finds its way to the subperiosteal 
spaces. This phase is called the abscess stage. Some 
surgeons believe that this stage represents the height 
of the infection and advocate surgical interference 
at this time but not before. The results obtained 
from this procedure are by no means inferior to 
those obtained from more radical methods such as 
drilling of the bone. 

It is indeed surprising how much diversity of 
opinion exists among surgeons concerning surgical 
treatment of acute osteomyelitis. Some physicians 
are opposed to surgical treatment; others advocate 
only incision of the abscess after a preliminary con- 
servative stage, and a third group interferes sur- 
gically at a very early stage. 

Sussi firmly believes that premature surgical in- 
terference is fraught with considerable danger be- 
cause thrombi may be mobilized and organisms may 
be transferred into territory in which the natural 
mechanism of defense has not been established as 
yet. The usual complications are pulmonary in- 
farcts and pyemia. Radical surgical intervention 
should be withheld in very acute cases and in the 
so-called septicemic form of osteomyelitis in which 
drilling of the bone constitutes a very dangerous 
trauma. It is better to wait until the process has 
localized itself so that the patient’s natural forces 
of defense may be increased. 

Since 1934 Sussi has employed Loehr’s method 
with excellent results. The intervention is made 
when the abscess stage is reached and the operation 
is performed under general anesthesia. After a tour- 
niquet has been applied at the root of the limb, a long 
incision is made over the region of the abscess. The 
purulent material is drained and the abscess cavity 
is filled with a paste containing equal parts of vase- 
line and cod-liver oil. The wound is closed with 
interrupted stitches, loosely tied, and the limb is 
immobilized in a plaster cast for two weeks. In the 
majority of cases the temperature drops immediately 
or after a few days. From the wound there is an 
abundant drainage which penetrates through the 
plaster cast without macerating the skin. Because 
of the closed method, however, an offensive odor is 
produced. This may be prevented by fenestrating 
the cast. After two weeks the roentgenogram re- 
veals usually the presence of compact bone, and 
sometimes there is necrosis with the formation of 
sequestrum which is generally not extensive and does 
not have to be removed surgically. The author in- 
terferes only if the elevated temperature persists or 
if there is pain with the presence of fistulous tracts. 
In these cases, Sussi opens the bone-marrow cavity 


to allow the pus to escape, or he performs a seques- 
trectomy, limiting himself exclusively to the re- 
moval of the sequestrum without removing the 
surrounding granulation tissue. 

Sussi treated 16 cases of acute osteomyelitis of 
which 10 involved the tibia, 4 the femur, and 2 the 
radius. Only 1 patient died because of the develop- 
ment of septicemia and bilateral bronchopneumonia. 
Two of the patients presenting an extensive necrosis 
of the bone were treated by trephination, whereas 
the others were treated in the forementioned way. 
Twelve patients recovered within from twenty-five 
to sixty-five days, and in 1 case the patient had to 
be operated upon again. 

The advantages of using cod-liver oil are: (1) the 
prevention of desiccation of the tissues, (2) the 
stimulating action on the tissue caused by Vitamins 
A and D present in the oil, (3) the bactericidal action 
of the oil, and (4) the maintenance of continuous 
drainage. Ricwarp E. Soma, M.D. 


Connolly, A. E.: Osteitis Tuberculosa Multiplex 
Cystoides and Sarcoid Lesions. Brit. J. Radiol., 
1938, IL: 25. 

Two cases of osteitis tuberculosa multiplex cyst- 
oides and one case of sarcoid disease, lymphogranu- 
lomatosis benigna, are reported with a survey of the 
literature, and roentgenograms showing the bony 
alterations over long periods in each case. 

Tuberculosis osteitis, characterized by multiple 
cyst-like areas in bone, is the rarest form of tuber- 
culosis and shows a marked tendency to spontaneous 
recovery. There is no specific treatment. The efficacy 
of roentgen therapy and arsenical preparations is 
open to doubt, because this tendency to spontaneous 
improvement is characteristic. 

Published cases by various authors have establish- 
ed the occurrence of cyst-like changes in tuber- 
culosis bone disease. The term “‘cystoides’’ has been 
given preference over the word ‘‘cystic”’ in designa- 
tion of these bone changes. 





Fig. 1. Cystoides. 


Fig. 2.» Cystoides. 











Sarcoids. 


Fig. 3. 


The bone lesions are pseudocystic areas of granu- 
lomas, which replace the bony tissue and may ex- 
pand or perforate the cortex. These pseudocystic 
bone changes are frequently associated with tuber- 
culoid manifestations in the skin in the sarcoid 
type. Two orders of change may occur in these 
osseous lesions: viz., caseation with fibrous prolifera- 
tion, and tuberculoid granulation tissue leading to 
bone absorption without any tendency to caseation. 
The long bones of the hands and feet are most fre- 
quently involved. Sequestrum formation, periosteal 
reaction, and involvement of joints are rare. 

The tuberculous etiology in the cystoid type has 
been accepted. The etiology in sarcoid disease is 
unknown. It appears to be an infectious granuloma, 
occupying a place between tuberculosis and leprosy. 
The probability of a tuberculous etiology is accepted 
by many authoritative observers. 

The two cases of osteitis tuberculosa multiplex 
cystoides presented were chosen because one showed 
wide-spread bony involvement with collateral intra- 
thoracic disease and the biopsy report confirmed the 
clinical diagnosis; and the other showed an unusual 
site for the lesion. Five thoracic vertebral bodies 
were involved with the cyst-like changes and there 
was an associated fusiform perivertebral abscess 
arising from the primary lesions in the sixth and 
seventh thoracic vertebrz. 

Rosert P. Montcomery, M.D. 


Davison, C., and Balser, B. H.: Myeloma and Its 
Neural Complications. Arch. Surg., 1937, 35: 913- 


The spinal cord and nerve roots are the most fre- 
quently involved in neural complications of myeloma 
which almost constantly affects the vertebre. 

A myelopathic process which interferes with the 
conduction of neural impulses results from pressure 
by the invading neoplasms on the spinal cord or by 
the diseased vertebra on the vessels of the spinal 
cord. The root pain, herpes zoster, or peripheral 
neuritis results from direct pressure on the nerve 
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roots, the spinal ganglia, and the peripheral nerves. 
Mental symptoms and other signs of cerebral in- 
volvement are rarely noted, although the bones of 
the skull are frequently affected. 

Twelve cases are reported in which neural signs 
and symptoms were noted secondary to cranial or 
vertebral lesions. The usual location was in the 
thoracic region, but the lumbar vertebre were also 
involved. Involvement of a single vertebra was not 
noted, and laminectomy did not give relief in all 
cases. However, pain was most frequently dimin- 
ished by treatment with a high voltage current. 

In the cases with vertebral involvement the clini- 
cal findings were those of local vertebral tenderness, 
severe pain which was relieved by recumbency, and 
compression of the cord and roots. Most of the pa- 
tients were in the fifth and sixth decades of life. The 
occurrence of the disease was twice as frequent in 
the male as in the female. 

ELVEN J. BERKHEISER, M.D. 


Toro, N.: Biochemical and Histological Altera- 
tions of Muscles Subjected to Mechanical 
Immobilization (Alterazioni biochimiche ed 
istologiche dei muscoli sottoposti ad immobiliz- 
zazione meccanica). Sperimentale, 1937, 91: 373- 


In a previous publication the author discussed 
the water content and dry residue of muscle which 
had been subjected to mechanical immobilization. 
In comparison with normal muscles it was found 
that in immobilized muscle there was a diminution 
of the water content and a corresponding increase 
of the dry residue within certain limits. 

This paper is a report of the study of the oxidative 
and glycogenetic changes in immobilized muscle 
The technique of the experiments is given in detail. 
Animals were studied after from four to sixty days 
of immobilization of muscles. There seemed to be 
a variation in the dehydrogenizing properties; in 
the early days there was less dehydrogenization on 
the affected side than on the normal side, in the 
later periods, considerably more. The author 
attempts to correlate these findings with those 
reported by other investigators. He believes that 
the early diminution is the result of complete sudden 
lack of muscle action, whereas the later augmenta- 
tion of oxidation results from chemical changes 
which occur with advanced atrophy associated with 
disintegration of the muscle, which process requires 
considerable oxygen. 

Experiments were also done in which the glucose 
content of the blood of the femoral artery and vein 
of the immobilized and normal sides was deter- 
mined. During the first fifteen days of immobiliza- 
tion there was less sugar in the venous blood of the 
immobilized extremity. After longer periods of 
immobilization there was somewhat more sugar in 
the venous blood of the immobilized extremity. In 
some experiments there was little or no difference. 
Apparently the absorption of glucose is diminished 
in muscle which has been atrophied for a long time. 

A. Louts Rost, M.D. 
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Meyer, A. W.: Chronic Functional Lesions of the 
Shoulder. Arch. Surg., 1937, 35: 646. 

The word “chronic” is used in a literal sense and 
entirely without implication of any disease. The 
lesions considered are not caused by the extraor- 
dinary use to which the upper extremity is put, but 
are caused by ordinary often repeated everyday use, 
that hour by hour, day by day, month by month, 
year to year show more clearly their effect. The 
shoulder may be adapted perfectly to the uses for 
which it was intended but certainly it is not per- 
fectly adapted to the uses to which it is put. Slight 
trauma recurring in the same place for hours, days, 
weeks, or months has a cumulative effect and may 
produce great changes. These changes were seldom 
noticed before the third decade of life. Changes due 
to disease have been excluded and the effects of 
normal use alone are considered. The lesions are 
distinctly quantitative rather than qualitative. The 
lesions described deal alone with the shoulder, but 
they may well occur in similar locations throughout 
the body. 

The lesions considered here are fraying and de- 
struction of the bursa, fraying and destruction of 
articular capsules, fraying and partial or complete 
division or detachment of the tendons, partial or 
complete erosion of the ligaments, partial or com- 
plete dislocation of the long tendon of the biceps, 
thinning and complete local destruction of the ar- 
ticular cartilages, fraying and destruction of the 
muscles, polishing and eburnation of bony surfaces, 
and considerable loss of bone from wear in the area 
of bony contact. In considering this large variety 
of lesions around the shoulder joint practically every 
bone, cartilage, ligament, muscle, bursa, and capsule, 
has been studied and found to have been involved 
to some degree in some cases. 

The author states that when one does a synovec- 
tomy one does not remove a membrane but merely 
destroys the innermost portion of the connective 
tissue of an articular capsule. Thirteen burse are 
said to be associated with the humeroscapular ar- 
ticulation. The areas of most intimate and frequent 
contact always are the first to show change. 

From practically normal to practically completely 
destroyed capsules have been observed. 

The long tendon of the biceps usually shows wear, 
and over a period of time becomes thinner and 
thinner and more frayed. An extremely thin tendon 
will rupture upon the slightest provocation, severe 
trauma not being necessary. 

Fraying, thinning, and final destruction of a part 
or the whole of the width and the thickness of the 
distal portion of the tendon of the supraspinatus 
muscle are affected from without or above. 

The central area of the articular cartilage of the 
head of the humerus not infrequently shows the 
effect of wear. Gross and microscopic examination 
of a considerable series of specimens yielded no 
evidence of the presence of chronic inflammation. 

The author has found the tendon of the supra- 
spinatus muscle to be extremely strong and rigid 
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and very unlikely to be torn except by a severe, 
direct trauma. The muscle itself has been found to 
give away first rather than the tendon, which is much 
stronger. The fact that longitudinal tears and trabe- 
culi are found instead of transverse tears leads to the 
assumption that these lesions are of long standing 
rather than acute trauma. 

The presence of marked atrophy in the supra- 
spinatus muscle has been found only a few times in 
cadavers and could not therefore be used as a diag- 
nostic sign of rupture of the tendon as has been 
implied by other authors. This holds true also with 
respect to the subscapularis and the infraspinatus 
muscles and the lateral belly of the biceps muscle. 
It is believed that the tendons are divided gradually 
because the nerve supply of the muscles is intact 
and the muscles can respond and continue to con- 
tract against some resistance. Since the tendons 
must yield gradually when weakened by wear they 
may obtain secondary attachments before being 
completely divided. A spontaneous dislocation of 
the long tendon of the biceps dorsally over the 
greater tuberosity has never been seen by this 
author. — 

Many observations, findings, and statements of 
other authors are questioned, discussed, or thought 
to be wrong. The author, however, does not state 
frankly that they are wrong because he states that 
he was not there to see the conditions present which 
the other authors had described. 

This paper covers a great deal of territory, very 
thoroughly, and gives evidence of a great deal of 
work in the dissecting room. Evidently our bodies 
begin to wear out during the third decade, and wear 
and tear on the body cannot be doubted after read- 
ing this very thorough paper. 

RICHARD J. BENNETT, JR., M.D. 


McLaren, J. W.: Disability of Workers Using Pneu- 
matic Drills. Lancet, 1937, 233: 1296. 


A certain number of workers who operate pneu- 
matic drills have always complained that their use 
caused “dead hands,” attacks of blanching and 
numbness in the fingers with loss of power. The 
onset of symptoms is gradual and more noticeable 
in cold weather. The common finding is a blanching 
or cyanosis of the fingers, usually symmetrical. 
Should the blanching last for twenty minutes or 
longer the finger tips become anesthetic and a real 
disability is produced as the man has no power to 
carry out the finer movements of the hands. The 
incidence of this condition increases in proportion to 
the number of years the worker has used the ma- 
chine. In 1936, Hunt found that these workers ex- 
hibit a typical Raynaud’s syndrome. 

The author investigated 3 groups of workers who 
have used these pneumatic machines. The first 
group of 20 men used a machine which makes 2,300 
strokes a minute. All the men had the typical circu- 
latory changes although the severity varied con- 
siderably. All were examined roentgenologically. 
Thirteen showed definite changes in the bones of 





Fig. 1. 


the wrist and hand. This incidence of 65 per cent 
was very high. The typical changes found were the 
formation of “‘bone cysts,” areas of localized ab- 
sorption of bone occurring in the carpal bones and 
heads of the metacarpals. The most frequently 
affected bones were the semilunar, os magnum, 
scaphoid, and the metacarpal heads of the second 
and third fingers. 

The second group of 19 men had used machines 
of varying size and periodicity. Eleven of this group 





Fig. 2. 
Figs. 1 and 2. 
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Disabilities of workers using pneumatic 
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complained of the usual circulatory changes. The 
hands of 5 were examined roentgenologically and 
3 showed changes. 

Four of the third group of 6 cases showed changes. 

There was only slight improvement when the men 
were changed from this type of work. The bone 
changes are always a potential danger of patho- 
logical fracture. 

As regards treatment, there is no definite proof 
that resilient pads worn on the hands affect this con- 
dition, although some employers require their use. 
The author describes a method of introducing 
histamine into the affected hands by means of an 
electric current. This temporarily produces edema 
and hyperemia of the hands. The treatment di- 
minishes the number of daily attacks of blanching 
of the hands even when the temperature is low. 

Harvey S. ALLEN, M.D. 


SURGERY OF THE BONES, JOINTS, 
MUSCLES, TENDONS, ETC. 


Leveuf, J., and Bertrand, P.: A New Procedure for 
Arthrodesis of the Shoulder: Fixation-Buttress 
by a Tibial Graft (Un nouveau procédé d’arthro- 
dése de l’épaule: |’enchevillement-butée au moyen 
d’un greffon tibial). J. de chir., 1937, 50: 593. 


Leveuf and Bertrand note that it is difficult to 
obtain a satisfactory ankylosis of the shoulder, as is 
indicated by the numerous methods that have been 
proposed for this purpose. They use a graft from 
the crest of the tibia which both maintains fixation 
and gives support. The graft is 1 cm. in width and 
thickness, and approximately 12 cm. in length, the 
exact length depending on the size of the patient. 

An arthrodesis by decortication is first done by 
the usual technique; then a tunnel is formed for the 
tibial graft which is placed across the inferior sur- 
face of the spine of the scapula and the head of the 
humerus just below the greater tuberosity. The 
inner end of the graft is pushed under the inner in- 
sertion of the infraspinatus muscle. In exposing the 
field, care was taken not to section the insertion of 
the inner portion of this muscle. The graft may be 
sutured to the spine of the scapula by wire or by 
chromic catgut. The arm is immobilized for forty- 
eight hours and then a plaster cast is applied. This 
is worn for six months, and may be renewed during 
that period. 

This technique was first used by the authors in 
February, 1935. It has been used either to complete 
the usual arthrodesis by decortication, or to con- 
solidate a fibrous ankylosis resulting from an at- 
tempted anterior arthrodesis or from prolonged 
immobilization in a plaster cast in tuberculous 
arthritis. In 6 cases which have been followed up 
for a considerable period, the end-results have been 
very satisfactory. In cases followed up for six 
months or more, the tibial graft almost completely 
disappeared at its two extremities, where it was in 
contact with the head of the humerus and with the 
spine of the scapula, but its middle portion formed 
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Figs. 1 and 2. Tuberculous Arthritis of the Shoulder. 
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Fig. 1. Fixation-Buttress; radiogram two months after 


operation. Fig. 2. The same six months after operation; showing the formation of a mass of bone of which the graft 


is the center. 


the center of a solid mass of bone which united the 
head of the humerus, the glenoid cavity, and the 
spine of the scapula. ALICE M. MEYERs. 


Browne, D.: Modern Methods of Treatment of 
Club-Foot. Brit. M.J., 1937, 2: 570. 


The author believes in the mechanical cause of 
classical talipes equinovarus, mainly on the basis of 
deductive reasoning. Arguments in favor of this 
hypothesis are: (1) position of the normal fetus be- 
fore birth; (2) position and range of movement of 
the feet in the newborn infant; (3) occurrence of 
“pressure dimples,’”’ varying according to degrees of 
pressure, position of the limbs, and their absence in 
arthrogryposis; (4) mutual “die and imprint” de- 
formities; (5) correspondence of the shape of the 
feet with the position of the joints of the legs, in 
different types of talipes the invariable difference 
between the degree of deformity in bilateral cases 
corresponding to the greater pressure on the outer 
leg; (6) variation of the states of joints and muscles 
with the degree of pressure as shown by the severity 
of the deformity and extent of the dimpling; (7) the 
greater frequency and severity of molding of the 
feet as compared with the molding of the hands; (8) 
explanation of arthrogryposis in terms of hydraulic 
pressure, with strong confirmation from a disease of 
sheep; and (9) the analogy of lumbar spina bifida, 
associated with hydrocephalus, developing from 
pressure before the spinal cord has formed. 

Treatment in the infant is considered imperfect 
unless by slightest pressure full calcaneovalgus, the 
fifth toe touching the outer side of the leg, is obtain- 
able. Browne advocates obtaining full correction at 
the first manipulation. He believes that gradual 
“coaxing” permits the foot to give at its weakest 
point, the tarsometatarsal junction, and leaves the 
center of deformity unaffected. In the after-treat- 


ment, the same forcing of the foot into calcaneo- 
valgus is the one and only manipulation necessary. 
The author uses a splint of his own design, which 
depends on the mechanical principle that it is pos- 
sible to control the position of one foot by means of 
the other. Splinting is carried out with no interrup- 
tion despite reactionary swelling, pressure sores, or 
skin irritation. Infants can be corrected at four or 
five months of age, after which night boots of the 
same pattern are worn. Browne reserves surgery for 
bones only, as he believes that soft tissues, which 
have elastic recoil, should be left untouched and 
unstretched. Jerome G. Frnver, M.D. 


Brockman, E. P.: Modern Methods of Treatment of 
Club-Foot. Brit. M.J., 1937, 2: 572. 


The author reiterates his belief in his hypothesis 
that congenital club-foot is due to a congenital dis- 
location of the head of the astragalus, caused by an 
atresia of the socket into which the head of the 
astragalus normally fits; the deformity, therefore, 
is due to an intrinsic and not an extrinsic cause. 
He has given up the multiple manipulation under 
anesthesia with plaster immobilization in infants in 
favor of Browne’s method. However, he concedes 
that several manipulations may be necessary before 
the Browne splint can be applied, but thereafter 
progressive correction ensues with little muscle wast- 
ing or hardening. He advises against division or 
elongation of the Achilles tendon because it leads to 
irreparable muscle wasting without adding to the 
correction. He is more pessimistic regarding relaps- 
ing club-foot after his open operation than he was 
when he first advocated it. Another late result of 
the operation is the thickening of the mid-tarsal 
portion of the foot and a tendency for a persistent 
equinus to remain. This causes no disability but 
gives the foot an ugly appearance. Those relapsed 
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feet explored subsequent to open operation revealed 
filling in of the midtarsal and subastragaloid joints 
with fibrous tissue, which bound the opposing sur- 
faces of the bones together, with little, if any, move- 
ment in the joints. This type of foot always remains 
rather stiff. Other methods failing, the bone opera- 
tion of choice is triple arthrodesis. 
Jerome G. Finper, M.D. 


Fitzgerald, F. P., and Seddon, H. J.: Lambrinudi’s 
Operation for Drop-Foot. Brit. J. Surg., 1937, 
25: 283. 

Lambrinudi first described his operation in 1927. 
The present article is a review of the results of the 
operation in a series of 24 cases. 

Technique. The same approach is used as for 
triple arthrodesis. The foot must be completely dis- 
located mesially at the subastragaloid joint. The 
mesial surface of the astragalus is then cut carefully 
with a saw following a preliminary plan as described. 
The upper surface of the os calcis is cut horizontally 
with a broad chisel. The calcaneocuboid joint is 
then excised and a triangular piece removed from the 
inferior proximal aspect of the scaphoid, which forms 
a slot in the latter bone. The raw surfaces of the os 
calcis and astragalus are then brought together to 
permit an arthrodesis. The cut edge of the scaphoid 
is hooked over the anterior superior edge of the neck 
of the astragalus. A preliminary planning of the 
operation is most important, for the amount of bone 
to be removed will depend on the amount of shorten- 
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Fig. 1. A, Tracing from a roentgenogram taken with 
the foot in full plantar flexion. The shaded area indicates 
the amount of bone to be removed in order to obtain 
satisfactory locking at the ankle when a lift of 1% in. is 
required. B, The same foot after operation. C, The same 
foot made to lock at a few degrees below the right angle. 
The only difference in the planes of bone section is in the 
astragalus, where the bone should be divided at X. 
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ing in the leg. A tracing on paper should be made 
from a lateral roentgenogram of the foot in full 
plantar flexion. The heel is cut out in one piece and 
the front of the foot (excluding the astragalus) in 
another. Then two horizontal lines are drawn, one 
representing the ground, and the other, above it, 
representing the amount of shortening. The paper 
pieces representing the foot bones are then ar- 
ranged on these lines to determine how much bone 
should be removed to permit the ball of the foot to 
touch the ground line, and the heel to remain on the 
upper line, where, in the actual foot after operation, 
it will be supported by a heel lift. 

Indications for operation. Although Lambrinudi 
advised against this operation in a complete flail- 
foot, the authors report 11 cases of flail-foot in which 
the procedure was done with good results except 
when lateral instability at the ankle joint developed 
later. In brief, the indications are: (1) paralysis of 
dorsiflexors and peronei, (2) when the patient is able 
to control the knee without a full length brace, (3) 
when it is desirable that the calf muscles should be 
active, although this is not essential, and (4) the 
patient should be at least eleven years old. 

Comparison with other methods. Astragalectomy 
is a more mutilating operation and shortens the leg, 
which may be already too short, and the result may 
be irreparably unsatisfactory because of painful 
arthritis. Campbell’s bone block introduces a block 
which is anatomically foreign to the ankle, and 
which, for its efficiency, depends upon how much 
the free fragments introduced regenerate into living 
bone. Triple arthrodesis does nothing to limit flexion 
at the ankle joint. 

Results. Among 8 cases in which the calf muscles 
were active, the results were satisfactory in 6, 
questionable in 1, and unsuccessful in 1. Of 11 
cases of flail-feet, 7 showed good results, 3 failures, 
and 1 a partial failure. In 5 cases with active calf 
muscles and peronei, there was one partial failure 
and success in 4 cases. 

Causes of failure. In 5 cases lateral instability de- 
veloped, chiefly because of the fact that the 
scaphoid was not placed accurately over the “beak” 
at the anterior margin of the neck of the astragalus. 
Fusion in this position results in an internally rotated 
foot in relation to the leg, and a varus position of 
weight bearing. 

Although the operation is usually done for dis- 
abilities following poliomyelitis, it has been done 
also following injury of the peroneal nerve, for drop- 
foot of hemiplegia, and for old, imperfectly cor- 
rected club-foot. WiLutAm ARTHUR CLARK, M.D. 


FRACTURES AND DISLOCATIONS 


Kernwein, G.: The Effect of Starvation on the 
Healing of Fractures in Rabbits. Arch. Surg., 
1937, 35: 492. 

In this paper the author presents the results of 
experiments on the healing of fractures in rabbits 
undergoing acute starvation. In 62 adult rabbits 
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the ulna was fractured by open operation and the 
animals were then divided into two groups, one of 
which was fed the usual laboratory diet, the other 
given nothing but a solution of 0.9 per cent sodium 
chloride. As the rabbits of the second group suc- 
cumbed, control animals were killed at corres- 
ponding intervals and the specimens studied with 
the roentgen-rays and the microscope. The starved 
animals survived from nine to thirty-seven days. 
The author found that the healing of a fracture 
was definitely inhibited by starvation. The process 
of healing was normal during the stage of the forma- 
tion of a fibrous callus. However, in animals that 
survived this stage there was definite retardation of 
ossification of the callus, which became more 
marked with an increase in the length of the survival 
period. Gereralized osteoporosis gradually devel- 
oped, and in the animals that survived longest there 
was some osteoporosis in the callus that had pre- 
viously ossified. Barpara B. Stimson, M.D. 


Lippmann, R. K.: Laxity of the Radio-Ulnar Joint 
Following Colles’ Fracture. Arch. Surg., 1937, 
35: 772. 

The author makes a brief survey of the recent 
literature to show that symptoms referable to the 
radio-ulnar joint and deviations of the ulna are fairly 
frequent sequele of Colles’ fracture. He feels that 
these symptoms are due primarily to damaged radio- 
ulnar ligaments sustained by the original trauma. 
He reviews the anatomy of the radio-ulnar joint and 
in experiments on cadavers finds that section of the 
articular disk plus partial section of the distal radio- 
ulnar ligament increases the degree of laxity of the 
radio-ulnar joint. The position of supination re- 
duces any displacement of the ulna and approxi- 
mates any torn edges of the radio-ulnar ligament. 
The author believes that in order to prevent the 
symptoms of pain particularly associated with re- 
sisted pronation complete reduction of the fracture 
is of great importance. If instability at the joint 
is discovered after the reduction has been accom- 
plished, the forearm should be placed in full supina- 
tion and so maintained for a period of from three to 
four weeks. In cases where laxity of the radio-ulnar 
joint persists for more than four months the author 
advocates open repair of the dorsal radio-ulnar liga- 
ment and capsule while the ulnar head is pressed 
tightly against the radius. He believes that the sub- 
periosteal resection of the ulnar head is necessary 
only in those cases in which there is gross bony 
distortion. 

Diagrams and roentgenograms illustrate the 
article. BarBARA B. Stimson, M.D. 


SURGERY OF THE BONES, JOINTS, MUSCLES, TENDONS 





497 


Steiner, G.: Isolated Fractures of the Vertebral 
Arch. Am. J. Roentgenol., 1938, 39: 43. 

Isolated fractures of the vertebral arch are quite 
rare. To facilitate their recognition it is necessary 
not only to observe gross deformities of the bone but 
also to look for fracture lines and changes due to 
fracture in the vicinity of the arch. It is necessary 
to differentiate fracture lines from appearances that 
in some cases may closely resemble fractures and 
which are not of traumatic origin. Correct inter- 
pretation necessitates thorough study of the pedi- 
cles, the interarticular portions, the articular proc- 
esses, and the lamina, and investigation of those parts 
not only with the usual lateral and oblique projec- 
tions from both sides but also with a roentgenogram 
to show the sagittal plane. 

Six cases are described in detail and illustrated 
by roentgenograms to demonstrate some of the find- 
ings to which the author attaches particular im- 
portance in the recognition of such fractures. 

ApoLteH Hartune, M.D. 


Eliason, E. L., and North, J. P.: Fractures of the 
Shaft of the Femur. J. Am. M. Ass., 10937, 
109: 848. 

The authors present an analysis of 74 cases of 
fracture of the femoral shaft of which 81 per cent 
were followed. Twenty-four of the patients were 
over sixteen years of age. Various methods of treat- 
ment were used. 

The authors believe that the essentials of satis- 
factory reduction in fractures of the femoral shaft 
are the restoration of accurate length and approxi- 
mate alinement, because abnormality in the length 
of the bone was responsible for most of their unsatis- 
factory results. Simple closed methods of treatment 
will give good results provided fundamental prin- 
ciples are observed. The traction apparatus should 
be mechanically sound; the pull must be uninter- 
rupted, with sufficient force to meet the needs of 
the individual case, and must be constantly super- 
vised and maintained until firm union has occurred. 
Traction with adhesive tape on the thigh was found 
to be least effective. Skeletal traction was much 
more satisfactory. Russell and Bryant traction were 
each effective in 41 per cent of the cases in children, 
but Russell traction was satisfactory in only 25 per 
cent of the adult patients. In the series perfect 
functional results were obtained in 92 per cent of 
the children, and 64 per cent of the adults. Opera- 
tive reduction was done in 14 per cent of the children 
and 32 per cent of the adults, which the authors 
believe is unnecessarily high. 

BARBARA B. Stimson, M.D. 
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Dos Santos, R.: The Technique of Aortography 
(Technique de l’aortographie). J. internat. de chir., 
1937, I1: 609. 

Dos Santos employs the aortic route both for the 
injection of an opaque medium for roentgenographic 
study and for the injection of therapeutic solutions, 
such as serums and antiseptics. In roentgenographic 
diagnosis, the injection of the opaque medium into 
the aorta shows the entire arterial and even venous 
vascularization of the abdominal and pelvic circula- 
tion. In treatment, the injection of drugs and serums 
into the aorta brings such substances directly and 
in high concentration to the diseased area in all 
types of abdominal or pelvic infection. 

Puncture of the aorta is usually a relatively simple 
procedure, often more simple than lumbar puncture. 
A needle 12 cm. in length with an external diameter 
of from 12 to 1o mm., with a guide, is employed. The 
needle is introduced 4 fingerwidths to the left of the 
median line just below the twelfth rib; it is pushed 
through the muscle tissue and directed toward the 
twelfth dorsal vertebra. The point of the needle 
will touch this vertebra, and it should be directed 
forward in order to avoid its entering the spinal 
canal. The guide is withdrawn and the direction of 
the needle changed slightly so that it enters the 
prevertebral space; the point is then near the aorta. 
If the needle is then pushed forward a little it enters 
the aorta after overcoming a slight resistance. When 
the needle is in the aorta, blood comes out in small 
rhythmic jets. 

Then either the opaque medium for roentgenog- 
raphy or a therapeutic substance may be injected. 
For his first roentgenographic studies with puncture 
of the aorta, the author used sodium iodide as the 
opaque medium; he has since tried many of the sub- 
stances used in urography, such as uroselectan and 
abrodil, in high concentration. Uroselectan B has 
usually given satisfactory roentgenograms but 
sodium iodide gives the best contrast. It may not, 
however, be so well tolerated as uroselectan and 
other urographic media on account of its high 
iodine content. Roentgenograms in series may be 
made with the use of a special apparatus, and the 
course of the opaque medium may then be followed 
from its injection into the aorta to its entrance into 
the venous circulation. 

In making over a thousand punctures of the aorta, 
the author has never seen any ill effect from this 
procedure per se. A few accidents have resulted 
from the toxicity of the opaque medium employed. 
There were 4 deaths in the series, 2 of which resulted 
from the use of a sodium iodide preparation which 
was impure and which was immediately discarded. 
One death occurred in a patient with amyloid de- 
generation of the liver and kidneys because of 
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anuria. Uroselectan was used in 1 fatal case of 
multiple abdominal tumors. In all the cases death 
was to be attributed to the solution used and not to 
the puncture of the aorta. There were in addition 
6 patients with hepatic insufficiency presenting 
severe symptoms of iodism. Atice M. MEyERs. 


Novak, E.: Operative Results in Varicose-Vein Syn- 
dromes (Operationsergebnisse der Symptomgruppe 
mit Krampfadern). Orvosi hetil., 1937, 848. 

In the Verebély Clinic in Budapest during the 
fifteen years from 1919 to 1934, operation was done 
in 517 cases of varicose veins, 862 cases of hemor- 
rhoid and r1o cases of varicocele. Follow-up exam- 
ination was made in 182 cases of varicose veins, 386 


‘of hemorrhoid and 35 of varicocele. The shortest 


interval following operation was two years. Varicose 
veins were treated as conservatively as possible, 
operation being done only in severe cases. The 
Madelung operation was done in 29 cases, Kusmik 
ligation in 211, simple ligation in 9, combined 
Kusmik and simple ligation in 1, the Rindfleisch 
operation in 2, and operation combined with injec- 
tion in 3. The Madelung method was modified in 
recent years for cosmetic reasons, by resection 
through multiple small incisions instead of one long 
one. 

Most of the operations were done under novocain 
spinal anesthesia, 33 being done with local infiltra- 
tion. Because a large proportion of the injected 
anesthetic fluid immediately escapes, and because 
anesthetization is done by sections, there were no re- 
actions despite the large quantities of novocain used. 

In 46 patients there were disturbances in wound 
healing. Two patients died of pulmonary embolism 
and in two there were non-fatal pulmonary emboli. 

Of the 182 patients who were re-examined, 118 
(65 per cent) were entirely free from symptoms and 
anatomically cured. In 36 there were venous dilata- 
tions beyond the fields of operation, which caused no 
material symptoms. If these patients are added to 
those cured, the total amounts to 85 per cent. In 10 
per cent there were mild, and in 5 per cent there 
were severe recurrences. 

Hemorrhoids, in general, were treated conserva- 
tively. Severe cases were operated upon by the 
Whitehead method. This method offers the best 
protection against recurrence. In prematurely aged 
persons, particularly those with hypertension or 
diabetes, the Whitehead method is contra-indicated. 
Inflamed hemorrhoids should be operated upon only 
if necrosis threatens. Anal eczema should be healed 
before operation. Tabetics are unsuitable for opera- 
tion. Of the 867 patients operated upon, 5 healed 
secondarily. There were 4 deaths, 1 each from 
embolism and suppuration of a peri-rectal hematoma, 
and 2 from pneumonia. Of the 386 patients re- 
examined, 84 per cent were symptom-free and had 
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perfect anatomical results; another 24 patients had 
no symptoms, but, objectively, several small hemor- 
rhoidal masses were present. In 18 there was consid- 
erable recurrence without symptoms, and in 18 there 
was recurrence with symptoms. Therefore, 6 per 
cent may be added to the percentage of cure, which 
leaves 10 per cent as the percentage in which failure 
occurred. The injection method used in America 
and the very popular Langenbeck operation carry 
very little danger, but the possibilities of recurrence 
are materially greater. 

Of the 110 patients with varicocele, 97 were treated 
by resection through an inguinal incision with simul- 
taneous repair of co-existent hernia; in 13 patients, 
the scrotum was resected in addition. Of the 35 
patients who were followed, 31 were cured anatomi- 
cally, but only 23 were entirely free from symptoms. 
Two complained of slight discomfort and 1 of loss of 
potency. On the other hand, 2 reported increased 
potency. Atrophy of the testicle was found in 4. 
There were, therefore, cures in 89 per cent and 
testicular atrophy in 11 per cent. From the experi- 
ences of the Clinic, bilateral resection of the veins of 
the cord or any other procedure necessitating trans- 
plantation of the cord is contra-indicated. Inasmuch 
as the symptoms of varicocele improve after a cer- 
tain age and even spontaneous cure may occur, and 
since, with conservative treatment, definite improve- 
ment may be obtained, the author considers opera- 
tion permissible only in those cases that resist all 
other treatment, or when the life of the patient is 
unbearable unless he is operated upon. Scrotal re- 
section combined with a simple Bassini operation is 
very safe and effective. In sexual neurotics the 
operative indications must be very cautiously 
weighed. The injection treatment is still in the 
experimental stage, and is dangerous. 

(ItLfés). Leo M. ZrmMERMAN, M.D. 


Homans, J.: Venous Thrombosis in the Lower 
Limbs: Its Relation to Pulmonary Embolism.. 
Am. J. Surg., 1937, 38: 316. 


Thrombophlebitis is on the increase, and it seems 
as if advances in the care of patients in bed had 
increased rather than lessened the risk of thrombosis 
and embolism. While similar processes occur in the 
heart, in the cerebral sinuses, in the portal system, 
and elsewhere, in the discussion reported herewith, 
attention is directed to thrombophlebitis in the 
lower half of the body. 

The process of thrombosis begins as a deposition 
of blood platelets upon the wall of the vein. From 
these a sponge-like structure is built out into the cur- 
rent in which red and white cells become engulfed, 
soon occluding the vessel. When this soft thrombus 
extends toward the heart, unfixed in the vein and 
waving in the current of an entering branch, its end 
is readily torn free from its base to become an 
embolus. It is a peculiar quality of thrombosis that 
it develops most readily in a slow current. 

The author notes three influences that lead to 
thrombosis: (1) those affecting the wall of the vein; 
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(2) those altering the nature of the blood, and (3) 
those which slow the circulation, generally or locally. 
In the type of thrombosis under consideration in 
this report, there is evidence that an initial change 
in the wall of the vein is not essential and in many 
cases is very unlikely to be present. The series of 
events observed in some instances of thrombophle- 
bitis has pointed to an irritating lesion about both 
the vein and accompanying artery. A lesion such as 
a deep perivascular lymphangitis might be the 
initial event in such cases. 

Disorders of the blood take the form chiefly of 
dehydration. This may result from vomiting, diar- 
rhea, hemorrhage, and sweating at the operating 
table. Another disorder of the blood is associated 
with trauma, whether in the nature of a crush or 
fracture or a deliberate surgical operation. This is 
not well defined at present. 

Retarded venous return may be due to general 
circulatory failure, to cardiac weakness plus local 
venous stasis, or to local venous stasis alone. The 
anatomical peculiarities of the upper femoral and 
iliac veins are another unfavorable thrombophilic 
influence. The eddies and cross-currents due to 
many entering vessels and the peculiar relation of 
the great veins to the arteries alike encourage throm- 
bosis. 

Of the several varieties of thrombophlebitis, the 
author mentions the following: (1) deep femoro-iliac 
thrombophlebitis, or phlegmasia alba dolens, (2) 
deep peripheral thrombophlebitis among the mus- 
cles of the calf, (3) thrombophlebitis in varicose 
veins, and (4) thrombophlebitis in the superficial 
veins. Among these deep peripheral thrombophle- 
bitis has received little attention, probably because 
it is clinically so silent and because pathologists too 
seldom search the great venous plexuses among the 
muscles of the lower leg for a cause of fatal pul- 
monary embolism. When the individual lies or even 
reclines in bed, the clinical signs of a deep throm- 
bosis in the muscles of the calf may be entirely lack- 
ing. There is another sort of deep thrombosis which 
is thought to be a source of embolism but about 
which little is known. This occurs in the deep pelvic 
plexuses, about the prostate and bladder in the male 
and in the uterine veins and pampiniform plexus in 
the female. Such a process may remain local or may 
extend into the common iliac vein. 

In pulmonary embolism the author notes that 
prevention is of prime importance; first, the preven- 
tion of thrombosis and, second, the treatment of 
established thrombosis in such a way as to lessen 
to the utmost the probability of embolism. Active 
exercises for the feet, knees, and hips for from five to 
ten minutes at least twice a day are effective in 
maintaining a better circulation and preventing 
muscle atrophy. Abdominal wounds should be so 
carefully repaired that tight straps and binders are 
not needed. Prompt restoration of intestinal tone, 
by the early use of semi-solid or solid food, acts to 
prevent increased intra-abdominal tension. Care in 
handling the abdominal viscera at the time of opera- 
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tion is important and the maintenance of proper 
fluid balance is of value. 

In the treatment of established thrombosis, the 
various types require different management, The 
deep thromboses should be placed in one group, the 
superficial in another. Since thrombosis is favored 
by a slow current, in the treatment of deep thrombo- 
phlebitis, the more briskly venous blood can be passed 
into the main channel proximal to the thrombus, the 
less likely is a propagating thrombus to form. If 
possible, the leg or legs should be elevated above the 
body, and for at least part of the day the foot of the 
bed should be raised above the head. Massage can 
help little and may harm the tissues. When the leg 
appears normal following the acute stage of phleg- 
masia alba dolens, a semi-elastic bandage should be 
applied and guarded exercise in the standing posi- 
tion given. 

In the treatment of deep peripheral thrombo- 
phlebitis, a great difficulty lies in the impossibility 
of measuring the full extent of the process and of 
deciding whether a propagating thrombus is present. 
If evidence points to the presence of a propagating 
thrombus, the femoral vein should be ligated distal 
to the profunda to prevent embolism. 

Whether or not the process of thrombophlebitis in 
normal superficial veins behaves like a true migrat- 
ing thrombophlebitis, the patient should be kept in 
bed for a few days with the foot higher than the 
head. When the thrombosis disappears, a semi- 
elastic bandage should be applied and the patient 
should make an attempt to get about. Although 
many cases of thrombophlebitis in varicose veins 
respond well to ambulatory treatment, there are 
some which clearly require elevation of the leg fol- 
lowed by high division or even excision. 

HERBERT F. THurston, M.D. 


BLOOD; TRANSFUSION 


Filatov, A. N.: The Advantages and Disadvantages 
of Transfusion with Stored Blood (O dostoin- 
stvach i nedostatkach metoda perelivania konserv- 
irovannoi krovi). Vestnik Kirurgii, 1937, 51: 194. 

This paper is a survey of experiences during the 
years 1932 to 1936, inclusive, in the clinical depart- 
ment of the Research Institute of Blood Transfusion 
in Leningrad, Russia. The first attempts to use 
stored blood for transfusion were made during the 

World War, mostly with defibrinated blood. This 

method was discarded later, and it was not until 1930 

that a very detailed study was published by Belenki 

in Baku. He used citrated blood which had been 
kept in cold storage. 
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With his findings as a basis, the problem was 
taken up by several institutes of blood transfusion 
in Soviet Russia. At the end of 1936, already many 
thousands of transfusions with conserved blood had 
been performed in these institutes. Since 1933, other 
therapeutic institutes in Leningrad made use of the 
method, and the prejudices against it were slowly 
conquered. Its fundamentals had been thoroughly 
studied before by many authors. The changes in the 
various blood elements, induced by time, were made 
clear. It was found that the most important factors, 
the power of oxygen adsorption by the erythrocytes 
and the hemoglobin content decreased only very 
slowly, particularly during the first five days, which 
are considered the safe period for stored blood. The 
utmost time limit for practical use was fifteen days, 
and that only when the blood was used in the same 
place where it had been prepared. 

Developing a better technique from year to year, 
the Institute in Leningrad was able to reduce the 
deterioration of the stored blood by premature 
hemolysis or by contamination, so that the propor- 
tion of materia] lost by deterioration was only 1.3 
per cent in 1936. The most severe rules of asepsis 
and accuracy had to be followed during preparation, 
and the material had to be scrutinized very carefully 
for its fitness before use. This latter task was the 
hardest one. It was no wonder that during the first 
years the method was considered dangerous because 
of the high percentage of unfavorable and even 
lethal consequences. These severe reactions have 
now disappeared altogether; transfusion with stored 
blood has become as satisfactory as all other methods. 

There are some very obvious advantages in using 
stored blood: the convenient readiness of the blood 
supply for emergency cases; the possibility of trans- 
porting the blood over long distances by car, railroad, 
or airplane, which has been established by the 
experiments of the Moscow Institute. Their recom- 
mendation is to fill the containers completely, to 
exclude the air. Another precaution is to avoid 
overheating when the blood is warmed up for use. 
Blood storage permits a wider blood supply, e.g., 
blood may be obtained from the placenta. Finally, 
stored blood allows a greater variation in dosage 
than is possible with a donor. Very large doses may 
be given without surpassing the donor’s capacity, or 
very small doses may be administered for hemo- 
therapy, for which it would not pay to call a donor. 
It is necessary only to have the sealed bottles ready 
in every size that may be in demand. The already 
extensive use of this method in Russia is bound to 
increase with the growing routine and safety of 
blood conservation. HELENE LusowskI, M.D. 














OPERATIVE SURGERY AND TECHNIQUE; 
POSTOPERATIVE TREATMENT 


Bancroft, F. W., Stanley-Brown, M., and Chargaff, 
E.: Postoperative Thrombosis and Embolism. 
Ann. Surg., 1937, 106: 868. 


The authors concede that physical factors accepted 
by most workers as the cause of postoperative 
thrombosis, are correct: namely, dehydration, stasis, 
infection, and trauma. Yet they believe that there 
must also be some biochemical change in the blood 
which precedes and accompanies thrombophlebitis 
and embolism, as all of the physical factors may be 
present without the occurrence of a thrombosis. 
Therefore they have sought and, in a certain measure, 
found simple and accurate methods of quantitative 
analysis for the various coagulating and anti-coagu- 
lating factors in human blood. 

They have developed a simple and accurate 
method of determining the potency of heparin, 
which is the only inhibitor of blood clotting which 
has been recovered from the human body in a rela- 
tively pure state, and which may be identical with 
antithrombin. They have established a unit of 
heparin potency which is defined as, ‘‘the smallest 
amount of inhibitor which will raise the blood clot- 
ting time of 0.1 c.cm. of chicken plasma four times 
its normal value under carefully controlled experi- 
mental conditions.’’ They have not, however, evalu- 
ated the figures of human heparin content from the 
standpoint of the bleeding tendencies of patients. 

In analyzing the factors of blood clotting they 
have found only two of importance, fibrinogen and 
prothrombin. Of the former they state that over 
o.8 gm. per 100 c.cm. of blood is “‘significant of a 
tendency toward phlebitis associated with a definite 
infection.” The prothrombin test, which they term 
the “plasma-clotting index,” varies to a marked de- 
gree in both the bleeding and clotting diseases. The 
latter is more indicative of clotting tendencies when 
infection is at a minimum, while the fibrinogen, when 
high, suggests infection and the likelihood of a 
thrombophlebitis. Calcium and thromboplastin do 
not appear to be significant in the evaluation of 
clotting tendencies. Since 1934 the authors have 
routinely examined patients pre-operatively, and 
five and nine days postoperatively in the light of the 
above tests, believing that the fifth and ninth post- 
operative days represent the danger periods. 

In every case the postoperative care was directed 
toward: (1) reduction of postoperative nausea and 
vomiting and the avoidance of any pressure of 
dressings upon the femoral vein, especially when the 
patient lay upon the Gatch bed; (2) early exercise of 
the extremities to prevent venous stasis; (3) the 
prevention of distention, and (4) the prevention of 
dehydration. When the blood fibrinogen or the 


plasma-clotting index was high, either pre-opera- 
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tively or postoperatively, the patients were placed 
on a carbohydrate and fluid diet, with limitation of 
fats and proteins. In addition to this, the authors 
advised the use of sodium thiosulphate administered 
intravenously. 

Two separate series of cases are reported. One 
series of 920 cases was examined and 12 per cent 
showed high clotting indices. Of these 48 cases, 28 
were treated with sodium thiosulphate. There 
were no deaths in this group, but one thrombosis and 
embolism developed. To this second series, 242 
cases have been added with 30 patients showing 
high clotting indices. Seventy per cent of the latter 
were given treatment with only 1 accident occurring 
in the group. In the two groups of this series, total- 
ing 575 cases, there were 7 accidents in the un- 
treated group, 1 of which was fatal. 

WiitiaM C. Beck, M.D. 


ANTISEPTIC SURGERY; TREATMENT OF 
WOUNDS AND INFECTIONS 


Smith, R. M., and Manges, W. F.: Roentgen 
Treatment of Infection from Human Bite. 
Am. J. Roentgenol., 1937, 38: 720. 


The authors have used roentgen irradiation in the 
treatment of patients with human bite infections. 
They report uniformly good results in 9 cases. This 
method of treatment does not interfere with surgical 
therapy, which is commonly used. 

Infections resulting from human bites are likely 
to be serious. It is difficult to clear up such infections 
because of their invading nature, the low resistance 
of the fascia, bone, and tendons, and because the en- 
trance wound is small. The infecting organism is an 
anaerobe, which is difficult to grow in cultures. The 
authors believe that the effect of roentgen irradia- 
tion on the organism causing human bite infection is 
similar to that which is produced on the organisms 
causing gas gangrene. 

In the treatment of human bite infections, super- 
ficial irradiation is administered over a large area. 
Each dose is from 50 to 100 roentgens, and may be 
repeated daily or weekly, the interval between treat- 
ments depending on the patient and his reactions. 
Relief from pain is usually prompt and lymphangitis, 
when present, responds fairly rapidly. 

The period of convalescence, in the patients whose 
cases are reported, was shortened to from one to two 
weeks. Harvey S. ALLEN, M.D. 


ANESTHESIA 


Eversole, U. H., Sise, L. F., and Woodbridge, P. D.: 
The Clinical Use of Cyclopropane. Anes. & Anal. 
1937, 16: 241. 


Anesthesia is easily induced with cyclopropane, 
unconsciousness occurring in from one to two 
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minutes. There is no stimulation of the respiration 
caused by it. Cyclopropane is a potent drug, the 
average anesthetic concentration being about 15 per 
cent, which allows for an adequate oxygen supply; 
but it has a relatively low toxicity. For these 
reasons Eversole, Sise, and Woodbridge find few 
contra-indications to its use. They think it is 
particularly advantageous for obstetrical procedures, 
for operations in which moderate relaxation is de- 
sired, for intratracheal anesthesia, for supplementing 
other anesthetics, both general and spinal, and for 
cases in which an abundance of oxygen is desired. 
The signs of depth of anesthesia are roughly 
parallel to those of other inhalation anesthetics. The 
chief toxic effect seems to be a temporary disturbance 
of the heart, usually evident only under the deeper 
stages of anesthesia. However, experimenta! work- 
ers agree that fatal concentrations produce respira- 
tory failure prior to circulatory failure. 
Cyclopropane is an inflammable gas and is ex- 
plosive in anesthetic concentrations. Consequently, 
it should be used in a closed system with the carbon- 
dioxide absorption technique, and precautions 
should be taken to prevent the occurrence of 
electrical sparks. E.izaABETH M. CRANSTON. 


Eltorm, H.: Additional Experiences in 450 Evipan- 
Sodium Anesthesias with a Prolonged Time of 
Injection (Weitere Erfahrungen bei 450 Evipan- 
natrium-Narkosen mit verlaengerter Injektionszeit). 
Ugesk. f. Laeger, 1937, P- 757- 

The results in 450 evipan-sodium anesthesias with 

a prolonged time of injection with regard to the com- 

patibility of the patient and the course of the opera- 

tion were considered so good that the author believes 
that this type of anesthesia deserves further use and 
trial. It was used in all sorts of Operations, even in 
serious laparotomies. Only in 20 cases were the 
results of the anesthesia considered as not entirely 
satisfactory, and only in a few cases was it necessary 
to resort to ether anesthesia, either because the 
cannula was not kept free from coagula or because 
no suitable vein could be found. With the addition 
of a little ethyl chloride near the end of the evipan- 
sodium narcosis the latter could be easily lengthened 
from five to ten minutes. In about 5 per cent of 
the cases muscular twitching was observed in the 
beginning of the anesthesia, and in about 1 per cent 
postanesthetic states of excitement were observed, 
mostly in younger persons. In these cases rather 
large doses of morphine were necessary. Postan- 
esthetic vomiting also appeared in about 1 per cent 
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of the cases; the patients complained of a feeling of 
seasickness. No cases of immediate anesthetic 
fatality occurred. 

The author recommends a large primary anes- 
thetic dose, up to 15 or 16 c.cm. In younger persons 
up to thirty years of age, however, the author pre- 
fers ether anesthesia. Older persons, on the other 
hand, bear the evipan-sodium anesthesia surprisingly 
well. The longest period of anesthesia was ohe 
hundred and twenty minutes during a gastric resec- 
tion for carcinoma in a man sixty-nine years of age. 
The contra-indications are liver insufficiency and 
patients between the ages of fifteen and thirty years. 
Evipan-sodium anesthesia is indicated especially in 
the presence of infections of the respiratory passages, 
in which an inhalation anesthesia might be danger- 
ous. The injection is best given into the cubital 
vein. A sufficiently deep sleep can be reached after 
five minutes. At the beginning of the anesthesia, 
the single injections of from 1 to 2 c. cm. should be 
given more often than later. Operations on the 
skin, extremities, and genital organs require a deeper 
anesthesia than, for example, laparotomies. Post- 
operative complications were not observed by the 
author. (HAAGEN). Louts NEuwELT, M.D. 


Radian, I. S.: Accidental Death from Local Anes- 
thesia (Todesunfaelle durch die Lokalanaesthesie). 
Rev. med. leg., 1937, 2: 155. 


The author reports two cases in which death oc- 
curred during local anesthesia. 

In the first, 15 c.cm. of a 1 percent solution of novo- 
caine were employed for anesthesia in a hemorrhoid 
operation. Four minutes after conclusion of the in- 
jection convulsions and suffocative attacks occurred, 
followed ten minutes later by death. Autopsy re- 
vealed no anatomical cause of death. Neurovascular 
shock probably occurred. 

In the second case ro per cent cocaine and adrenal- 
in was applied to the pharynx and tonsils to anes- 
thetize the mucous membraneand to c.cm. of a 1 per 
cent solution of novocaine plus % c.cm. of a 1 per 
cent solution of percain were injected for tonsil- 
lectomy. The operation was rapidly performed, 
within four minutes. Immediately thereafter the pa- 
tient collapsed and expired within fifteen minutes 
with symptoms of respiratory failure. In this case 
also nothing which explained the death was re- 
vealed by post-mortem examination. 

Review of similar observations in the literature 
showed nothing new. 

(O. Stan). J. M. Satmon, M.D. 














ROENTGENOLOGY 


Johnson, C. R.: Pelvimetry by Stereoroentgen- 
ometry. Am. J. Roentgenol., 1937, 38: 607. 


The author employs the cross-thread method of 
localization first described by Sir J. Mackenzie 
Davidson in 1898 and later recommended by Manges 
in 1911 for determining the diameters of the pelvis 
and the fetal head. Stereoscopic films are made of 
the pelvis with a longitudinal shift of 2% in. A 
special marker is attached to the film tray and a 
metallic object of known length placed on the patient 
above and to the right of the symphysis. An ex- 
posure of 30 ma-sec. at 85 kv. (peak) is stated by 
the author to be sufficient for the average case. 
The amount of irradiation delivered to the skin will 
be about 1o roentgens. 

The films are studied in the stereoscope and the 
following structures identified: promontory of the 
sacrum; the sacro-iliac joints at the pelvic brim; the 
region of the iliopectineal eminence on both sides; 
the upper margin of the symphysis pubis; tip of the 
sacrum; inner margins of the tuberosities of the 
ischii; and the points on the fetal head. After these 
landmarks are identified the films are superimposed 
according to the shadows of the special marker on 
the right side of the films and the exposed spots at 
either end punched out. The inner margin of the 
marker shadows is kept in an exact superimposed 
position and with a needle, holes are punched 
through both films simultaneously at the points 
identified in the stereoscope. The films are then 
placed on the stereoroentgenometer with the holes 
in the shadows of the special marker over the pegs 
on the right side of the instrument. In this manner 
the films are automatically fixed in a position similar 
to that occupied in the Porter-Bucky tray and in 
identical relationship to the origin of the cross- 
wires of the instrument as to the two positions of 
the tube. 

The following diameters are determined: con- 
jugata vera, right and left obliques; bisischial, the 
posterior sagittal diameters of the outlet and the 
diameters of the fetal head, usually the suboccipito- 
bregmatic and the occipitofrontal. To determine the 
conjugata vera the tips of the dividers with the 
wires attached and crossed once are placed on points 
marked on the sacral promontory and the point at 
which the wires cross will be the exact location in 
space with relation to the film of the promontory 
of the sacrum. This point is established with the 
adjustable pointer. The upper margin of the sym- 
physis is likewise located and the distance between 
the two pointers measured with a rule. This will be 
the conjugata vera. The other diameters are deter- 
mined in a similar manner. 

Since the diameters given in the textbooks are 
based on measurements of dried pelves, the author 
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determined the measurements of 50 patients who 
had spontaneous deliveries without evidence of 
cephalopelvic disproportion. The measurements are 
summarized in Table I. 


TABLE I.—SUMMARY OF 50 CASES WITH 
SPONTANEOUS DELIVERY 


Maximum Minimum Average 
Conjugata vera....... 15.5cmM. 10.4cmM. 12.1 cm. 
Right oblique......... isa “ 120. * 13:0 * 
Left oblique.......... ro * nay ° 13:0 ° 
Posterior sagittal...... 10,4. * ce * 14: °° 
ere 252 ° To.0 * 1. * 
Sum of P.S. and B.I,.. 22.2 “ > lg 18.9 “ 
Suboccipitobregmatic.. 10.0 “ ae * 9:2 * 
Occipitofrontal........ m0 * 10.0 “ m0 * 


The author examined 453 cases for cephalopelvic 
disproportion and these are summarized in Tables 


II and III. 


TABLE IIl.—SUMMARY OF 453 CASES EX- 
AMINED FOR CEPHALOPELVIC DISPROPORTION 
Group Group Group Total 
I Il Ill 


| ee ee 178 89 40 307 
ee 98 31 17 146 
, | RE a ee 276 120 $7 453 
Percentage abnormal..... 35 31 31 32 


TABLE III.—ABNORMALITIES OF THE PELVIS 
Group Group Group Total 
I IL lll 


PM iii eien ane neer ees 12 I Si 13 
MINES 5-5 Sak oa erwreewane ies ae I ns I 
OO eee eee 2 I ; 3 
Chondrodystrophic......... I is I 
Spondylolisthetic............ I ‘ a I 
Congenital dislocation of hip. . 3 xis ats 3 
Generally contracted......... 14 3 5 22 
WRIT ois Satie sick senna 31 12 8 43 
High assimilation............ 7 8 2 17 
UGG COCETE Sn. ons ees ecicns's I I I 3 
eer ee 3 I I 5 
nr ee 2 2 
Poliomyelitis... ............ I I 
Wide symphysis............. 3 3 
a. RS rr ere 9 2 II 
SONNE MEER <5 05-5 sisins wardens I I 
ere eer I Fe I 
Short transverse............. 6 I re 7 
pI ee ee er eer ee 98 31 17 146 


Group I consisted of 276 cases which were seen at 
the City Maternity Service of Los Angeles City and 
the Obstetrical Service of the Los Angeles County 
Hospital; group II consisted of 120 cases from the 
private practice of experienced obstetricians in Los 
Angeles; and group III consisted of 57 cases from 
the physicians in general practice in the vicinity of 
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Whittier, California. It is interesting to note the 
uniformity of abnormalities in the 3 groups and 
that only 32 per cent of all cases suspected of having 
a cephalopelvic disproportion had an abnormality 
and many of these had no true cephalopelvic dis- 
proportion. 

Abnormalities of the fetus consisted largely of 
abnormalities of position and presentation. Among 
the 36 abnormalities found there were 3 with large 
heads, 3 hydrocephalics, 24 breech presentations, 1 
face presentation, 4 transverse presentations, and 
1 shoulder presentation. 

Pelvimetry is not complete without an adequate 
measurement of the fetal head. The problem is one 
of deciding whether the passage is adequate for the 
infant. All these findings can be determined if the 
examination is conducted within the last two weeks 
of pregnancy. Table IV provides a comparison of 
the diameters of the fetal head as determined both 
before and after delivery by section. 


TABLE IV.—COMPARISON OF SIZE OF FETAL 
HEAD AS CALCULATED AND DIAMETERS AS 
CHECKED FOLLOWING DELIVERY BY SECTION 








Diameters Calculated Diameters Measured 















































~ Date | SB. | OF. | Date | SB. | OF. 
ee 12- nn | 10.2 | 12.8 | 6-29 10.7 13.0 
2 12-24-33 10.0 | 11.2 | 4£2-26-33 | 10.3 11.7 
3 | 4-26-33 9-2 | 11.5 es 4-26-33 | 9.2 II.5 
4 5-30-33 | 9-5 | 11.2 | 5-31-33 | os | 127 
5 5- 6-34 9-1 11.1 | tons 1 ae: | as 
6 : $-10-29 - 8 "aLs | 4-13-29 9.8 12.0 
7 | g-x2-28 | 88 | 108 | 8 7-28 | 100 | 12.0 
=a 7 6-14-30 9.0 | 11.3 | 
8b 7- 2-30 0.5 12.2 | 7- 5-30 10.0 | 12.5 





The author has included several excellent repro- 
ductions of pelvic and fetal abnormalities as well as 
the stereoroentgenometer in his article. It should 
be read in its entirety by those interested in this 
particular subject. Eart E. Bartu, M.D. 


Desjardins, A. U.: The Action of Roentgen Rays 
or Radium on Inflammatory Processes. Radi- 
ology, 1937, 29: 436. 


Many varieties of acute inflammation yield rapidly 
to a small dose of roentgen rays. A significant fact 
is that the more acute the inflammation, the smaller 
the dose of rays required. With such small doses 
there can be no question of cutaneous or systemic 
reaction; therefore, weak and febrile patients can be 
treated without danger. In most cases a single ex- 
posure is sufficient, but occasionally it may be ad- 
visable to repeat the treatment a few days later. 

Among the acute inflammatory conditions in 
which the therapeutic value of irradiation has been 
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established are furuncle, carbuncle, abscess, cellulitis 
and phlegmon, onychia and paronychia, acute 
adenitis, and erysipelas. Other forms of acute in- 
flammation, such as otitis and mastoiditis, pelvic in- 
fection, osteomyelitis, and gas-bacillus infection, 
also appear to be influenced favorably, but in con- 
nection with some of them the evidence is not yet 
absolutely conclusive. 

In 1905 and 1906, Musser and Edsall and Edsall 
and Pemberton were the first to observe and to re- 
port the strikingly favorable influence of a small 
dose of roentgen rays in 4 cases of delayed resolution 
of lobar pneumonia. Every other therapeutic meas- 
ure having failed to improve the pulmonary condi- 
tion of the patients, roentgen irradiation was tried as 
a last resort. Within twenty-four hours after ex- 
posure, resolution of the pneumonic exudate set in, 
proceeded rapidly, and the patients recovered. 

The first record of the favorable effect of irradia- 
tion on parotitis appears to have been made by 
Heidenhain, who found that the inflammation re- 
acted muchas do otheracute inflammatory processes. 
Rankin and Palmer found that a moderate dose 
of radium, applied soon after the onset of the in- 
flammation caused it to subside in most cases within 
from twenty-four to forty-eight hours. Roentgen 
irradiation is just as effective but in many cases 
radium is preferable because the treatment can be 
given without disturbing the patient. 

When erysipelas does not complicate diabetes or 
nephritis, roentgen irradiation is usually followed by 
prompt abatement of the fever and recession of the 
lesions. This is true especially when the patients are 
adults and when the treatment is given early. In 
children, for some unknown reason, the disease does 
not respond quite so well. In some cases, after an 
initial period of improvement, the inflammation may 
again become active, and additional treatment may 
be required to arrest the process. 

Favorable results may also be obtained by expos- 
ing the affected region to a strong, erythema or 
blistering, dose of ultraviolet rays. A possible dis- 
advantage may be that, during the period of cutane- 
ous reaction to treatment, it may be difficult to know 
what is disease and what represents reaction. Roent- 
gen irradiation has no such disadvantage; the dose 
required does not cause reactive inflammation. 

From time to time other acute inflammations have 
been found to yield equally well to roentgen irradia- 
tion. 

For years it has been known that many forms of 
chronic inflammation are favorably influenced by 
roentgen irradiation. Among these may be men- 
tioned numerous varieties of chronic inflammation of 
the skin in which the therapeutic value of radio- 
therapy is conceded by experienced dermatologists. 
Other chronic inflammatory processes which may be 
mentioned as examples are tuberculous adenitis, 
peritonitis, keratitis, iritis, actinomycosis and blas- 
tomycosis, trachoma in its early stages, and active, 
infectious arthritis. The dose of roentgen rays for 
chronic inflammations must be larger than the dose 




















used for acute inflammations, and treatment must be 
repeated at intervals for some time. 

In tuberculous adenitis the affected region must be 
irradiated every three or four weeks for from three to 
twelve months. When calcification is absent, the in- 
flamed nodes gradually recede and may disappear 
completely, or they may remain as small fibrous 
granules. Unless abundant, caseous material may be 
absorbed, or it may be replaced by calcium. The 
resolution of tuberculous lesions appears to be 
hastened by supplementing periodic roentgen ir- 
radiation with daily exposure of the entire body to 
graduated doses of sunlight or to ultraviolet rays 
generated artificially. 

Much the same may be said of tuberculous perito- 
nitis. An important consideration is that the entire 
abdominal cavity should be irradiated as uniformly 
as possible. Physicians in general and many ophthal- 
mologists are not aware that radiotherapy is an 
effective method of treating tuberculosis of the 
cornea or iris. The lesions recede more rapidly after 
exposure to roentgen rays than similar lesions in 
other parts of the body. 

When actinomycosis affects the face, mouth, or 
other superficial structures, roentgen or radium ir- 
radiation supplemented by the internal use of large 
doses of iodides and sometimes by simple surgical 
drainage of an abscess is the most effective thera- 
peutic measure, and a large proportion of patients 
can be permanently cured therewith. 

The evidence furnished by a group of writers in- 
dicates that the action of the rays is greatest during 
the early stages of the granular form of trachoma and 
least during the late stages, when the granulations 
have been replaced by connective tissue. 

In many cases of chronic infectious arthritis 
roentgen irradiation relieves pain, reduces swelling, 
and diminishes the functional disability. It has been 
found that the best results follow repeated treat- 
ment and are obtained in cases in which the inflam- 
mation is active. 

It seems not unreasonable to assume that irradia- 
tion, by destroying some of the infiltrating leu- 
cocytes, causes the protective substances in these 
cells to be liberated and to be made even more read- 
ily available for defensive purposes than when they 
were in the intact cells. This action and the increase 
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in phagocytosis which follows the disintegration of 
the cells represent the main effects of exposure to 
roentgen rays and radium and probably explain the 
usually favorable action of these agents. All the 
clinical circumstances indicate that inflammatory 
lesions respond to irradiation in proportion to the 
degree of leucocytic infiltration. Other circum- 
stances pointing in the same direction are that radio- 
therapy is most beneficial during the infiltrative 
stage and less beneficial during the suppurative 
stage, and that, although the majority of the lesions 
yield rapidly to treatment, some respond less rapidly 
or do not respond at all. 

To understand the influence of irradiation on 
chronic inflammations it is necessary to bear in mind 
a few essential facts. Depending on their character 
and on the etiological factors which produce them, 
such lesions are characterized by varying degrees of 
leucocytic infiltration, connective tissue prolifera- 
tion, and caseous or calcareous degeneration. More- 
over, the clinical effect of irradiation is slow, and 
maximal improvement or cure requires repeated 
treatment at intervals. The varieties of leucocytes 
which are such important features of inflammatory 
infiltration are exceptionally sensitive to roentgen 
rays or radium. Connective-tissue cells, on the con- 
trary, are comparatively resistant to irradiation; 
they are even less sensitive than the epithelium of 
the skin. In this respect the difference between 
lymphocytes or polymorphonuclear leucocytes and 
connective-tissue cells is tremendous. The greater 
the degree of leucocytic infiltration in proportion to 
connective-tissue proliferation, the more marked and 
the more rapid is the influence of the treatment, and 
vice versa. It is probable that leucocytic infiltration, 
on the one hand, and connective-tissue proliferation, 
on the other, act in opposite directions, the former 
tending to increase the effect of irradiation, and the 
latter tending to diminish or retard this effect. 

When dealing with inflammations, the therapeutic 
radiologist must think in terms quite different from 
those that apply to malignant tumors as far as dosage 
is concerned. Even when treatment must be re- 
peated many times, the dose of the rays should never 
be sufficient to tax the tolerance of the tissues. 
Otherwise, the condition of some patients may be 
worse after treatment than before. 








CLINICAL ENTITIES—GENERAL PHYSIO- 
LOGICAL CONDITIONS 


Witts, L. J.: The Hemorrhagic States. Brit. M. J., 
1937, 2: 689. 

The hemorrhagic states are classed as idiopathic 
or symptomatic, and thrombocytopenic or non- 
thrombocytopenic. As regards hereditary forms, 
the local application of coagulent snake venoms is 
the only new treatment of which the value has been 
confirmed. The venom of Russell’s viper (1:10,000 
solution), or of the Australian tiger snake (1:5,000 
solution) has been used chiefly. Loose clot is washed 
away from the bleeding point and tampons or other 
appropriate dressings soaked in the venom solution 
are then applied. By means of these preparations it 
has been found possible to repair wounds or carry 
out small operations, such as dental extractions. The 
value of liver, estrin, moccasin venom, and the 
Sheffield extract of egg albumin has not been 
confirmed. 

For idiopathic thrombocytopenic purpura, sple- 
nectomy remains the most successful treatment, but 
the frequency of relapses suggests that the operation 
is a temporary stimulus to platelet formation and 
not a scientific cure. Vitamin C is of value only in 
scurvy, whether overt or latent. Its isolation is of 
the greatest importance and promises improvement 
in the technique of investigation. New vitamins, 
such as the reported permeability Vitamin Flavon, 
the coagulation Vitamin K, and the thrombocyte 
Vitamin T, may prove of value in the treatment of 
the hemorrhagic states. Watrer H. Napier, M.D. 


Schneider, H.: The Bases for the Testing of Circu- 
latory Agents in Surgery (Ueber die Grundlagen 
zur Pruefung von Kreislaufwirkstoffen in der 
Chirurgie). Klin. Wchnschr., 1937, 2: 1169. 

In the presence of a good circulation, anesthesia 
and operation increase the circulating blood volume. 
In prolonged operations, and early in patients in a 
poor condition, the blood volume falls. In inflam- 
matory conditions, specifically urological, there is 
already an increased circulating volume, which de- 
creases after operation. Non-protein nitrogen re- 
tention is accompanied by an increased circulatory 
volume, whereas conditions with severely lowered 
alkali reserves, such as serious liver disturbances, 
cachexia, or uremia, are associated with a greatly 
diminished circulating volume. 

The heart plays an important réle even in pri- 
marily peripheral circulatory disturbances. Cir- 
culatory collapse is produced by a momentary dis- 
turbance of the blood distribution in the entire 
vascular system, but this does not constitute true 
surgical shock. The explanation of the latter is as 
yet uncertain. According to Cannon, it is due to a 
severe concussion of the entire circulation and me- 


MISCELLANEOUS 


506 


tabolism. Fischer and Thannhauser believe that a 
state of shock may be present before a dangerous 
lowering of the blood pressure occurs. Ordinary 
circulatory remedies are of no avail. Neither saline 
nor bicarbonate infusions help. Cannon believes 
that histamine poisoning may be present, but this 
cannot be proved. Blalock has disputed the toxemic 
theory, but it has only been shown that histamine is 
not involved. In surgical shock, as after trauma, 
the condition is usually present for several hours 
before the dangerous collapse suddenly takes place. 
The circulatory remedies that are effective in col- 
lapse fail to work, because metabolic disturbances 
are already present. 

Testing circulatory agents on animals does not 
give the same results as in sick or healthy men. 
Veritol causes no elevation of the blood pressure in 
the animal, but in healthy men it raises it to as high 
as 200 mm. Hg (Dietrich Schneider). This was con- 
firmed by the author. The pulse rate and blood pres- 
sure are not reliable criteria of a patient’s condition, 
since they may remain norma! after changes have 
occurred in the composition of the blood and the 
circulating volume. The only useful tests are the 
determinations of the circulating blood volume, the 
minute and beat volumes, and the venous pressure. 
If we are to combat surgical shock, we require as the 
ideal agent something that will be effective in 
increasing the blood available from the periphery, 
and the cardiac strength. 

(Franz). Leo M. Zimmerman, M.D. 
Di Natale, L., and Tabanelli, M.: Traumatic 
Lesions and Polypeptidemia (Lesioni trauma- 
tiche e polipeptidemia). Arch. ital. di chir., 1937, 
47: 139. 

Polypeptids, as one factor in the breakdown of 
proteins, may play a rdle in the toxic effects of some 
traumas. This influence is discussed in a review of 
some of the literature. 

The authors report the blood studies of 46 patients 
who suffered varied degrees of trauma. The first 
group of 13 patients included those with simple con- 
tusions, and wounds of the skin and subcutaneous 
tissue, muscle, nerves, and tendons. In this group 
there was a definite elevation of the polypeptid 
content of the blood above the normal average 
within a short time after trauma. The maximum 
values appeared after ten hours and remained quite 
high for several days. 

The second group of 14 patients included those 
with major, not compound, fractures. Within the 
first sixteen hours after the injury the polypeptid 
values reached the upper limits of the physiological 
average. After twenty-four hours there was a 
marked increase, and the maximum was reached in 
three days, with a return to normal after about 
fifteen days. 

















The third group included 19 patients with com- 
pound fractures, wounds with fractures, and lesions 
of the parenchymatous organs. These responded 
very much like the second group. 

That polypeptidemia may result from trauma is 
definite. It is not possible, however, to evaluate the 
relationship between hyperpolypeptidemia, eventual 
toxic manifestations, leucocytosis, and the tempera- 
ture curve of these patients. The increase of these 
substances in the blood results from the breakdown 
of protein injured by trauma. As these substances 
are formed they are removed from the circulation 
by the liver. A. Louis Rost, M.D. 


Heifetz, C. J.: Ingrown Toe Nail. Am. J. Surg., 1937, 
38: 2098. 

The author summarizes the history and present 
status of ingrown toe nail, and presents a routine of 
treatment which incurs a minimum loss of time to 
the patient and which in the author’s hands has 
yielded great success. A discussion of the anatomy 
and physiology of the nail is followed by a presenta- 
tion of etiological factors. The majority of cases are 
seen in younger people, and the author believes that 
it is possible that the rapid increase of the size of 
the foot and nail occurring in adolescents is not 
taken care of by a frequent change in the size of the 
shoes. When one considers that ingrown toe nail is 
a disease of civilization, that savages and other 
people who habitually go barefooted rarely develop 
it, and that the condition will generally clear up if a 
patient, is bed ridden because of a prolonged illness, 
there is little room for argument on the réle played 
by footwear. 

The incidence of ingrown toe nail could certainly 
be reduced by scrupulous prophylactic methods, but 
as long as shoes are worn many cases will continue 
to develop. The nail should be allowed to grow to 
considerable length and then cut straight across, 
thereby bringing the corners sufficiently distal so 
that they are unable to press into the soft parts, 
and if the nail is sufficiently long, the pressure of the 
shoe on the convex center of the nail will tend to 
push the corners upward and away from the soft 
part. However, this would make it easy to per- 
forate the end of the hose, which event would call 
for wearing slightly oversize hose, and, occasionally, 
the sharp pointed corner of the nail which might 
stick into the tissue of the adjacent toe could be 
remedied by cutting away a tiny portion of the 
corner of the nail by a small diagonal cut. 

The conservative treatment includes separation 
of the nail from the soft parts by use of cotton pack- 
ing, treatment of the soft parts, bandaging of the 
parts in position, and the use of mechanical ap- 
pliances. 

Operative treatment is recommended for patients 
who present themselves when conservative treat- 
ment is no longer possible and during the period of 
granulations. For from three to five days before 
operation the patient is instructed to soak and 
cleanse the foot in a bath of warm water for one 
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Fig. 1. A. Exposure of the nail-bed and matrix after re- 
moving strip of nail. B. The matrix has been curetted 
away. (Note: the illustrations show the removal of too 
much nail.) : 


hour twice a day. White socks are preferable and if 
walking is difficult a cut out shoe should be worn. 
After iodine preparation of the skin the field is 
rendered bloodless by the application of several 
turns of an ordinary elastic rubber band applied to 
the base of the toe and pulled up snugly with an 
artery forceps, before the local anesthetic is injected, 
because it seems to render injection less painful and 
confines the anesthesia to the region desired. An 
incision three-eighths inch long is made in the 
eponychium and the proximal nail wall extending 
slightly diagonal laterally from a point on the nail 
corresponding to the line on which the nail will 
presently be excised. This is made deep enough to 
strike the root of the nail. Medial and lateral flaps 
are dissected along this line so as to expose at least 
the lateral third of the nail root on that side. The 
lateral flap should also include sufficient tissue so as 
to expose the imbedded nail. A small thin flat metal 
spatula is then inserted beneath the free border of 
the nail between the nail plate and the nail bed 
along the line where the nail is to be cut and, hugging 
the under surface of the nail, is pushed proximally 
until it emerges in the incision proximal to the root 
of the nail. This spatula is then worked laterally 
until it lifts the involved portion of the nail from 
the nail bed. Using a small scissors the freed in- 
volved portion of the nail is excised along a straight 
line, which exposes the nail bed and, proximally, 
the matrix on that side. About a third of the nail 
should be removed. It is most important at this 
time to completely curette away the exposed matrix, 
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since only a small fragment left behind will give 
growth to an annoying island of nail. The wound is 
thoroughly swabbed with a cotton applicator soaked 
in 95 per cent phenol and then with alcohol. Hy- 
pertrophied tissue or granulations need not be re- 
moved unless they interfere with proper self closure 
of the wound. A. F. Sava, M.D. 


Litter, J., Marble, B. B., and Salter, W. T.: The 
Relation between Nuclear Division and the 
Ammonia Metabolism of Growing Tissues. 
Am. J. Cancer, 1937, 31: 268. 


An interesting characteristic of surviving malig- 
nant tissue is the fact that its production of am- 
monia can be reduced by the presence of glucose in 
the surrounding medium. Warburg has pointed out 
that this phenomenon is exhibited chiefly by those 
tissues which show a high anaerobic glycolysis. 
Salter and Robb showed further that the same 
carbohydrates which are subject to anaerobic glyco- 
lysis by sarcoma also reduce the production of am- 
monia by the malignant tissue. Using tissue cul- 
tures, Watchorn and Holmes found that this 
reduction of ammonia disappeared in resting cultures 
and reappeared when the tissue was growing actively. 
These observations suggested that the reduction of 
ammonia was related to growth. It might be ex- 
pected, therefore, that a correlation would be shown 
between the metabolic activity of various tissues 
and the extent of mitotic activity displayed by their 
cells. The authors tested this hypothesis. A series 
of tissues in varying stages of reproductive activity 
was studied with regard to the reduction of am- 
monia by glucose, and their respective mitotic 
activities. These tissues included resting normal 
liver, regenerating liver, and embryonic liver, in 
addition to fibroma and sarcoma. The results indi- 
cate that the reduction of ammonia tends to vary 
directly with the percentage of nuclei undergoing 
mitotic division. It is suggested that it is a bio- 
chemical index of nuclear division in the same sense 
as the anaerobic Jactic-acid production. 

JosepH K. Narat, M.D. 


Fischer, A.: The Theory of the Developmental 
Physiology of Malignant Tumors. Am. J. Can- 
cer, 1937, 31: I. 


The most striking characteristic of cancer cells is 
their capacity for unlimited proliferation. The con- 
trol of proliferative and regenerative processes would 
seem to be the fundamental problem of growth phe- 
nomena. Regeneration and cell multiplication as a 
physiological consequence of cell injury and cell dis- 
integration may be the expression of a general law. 
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From the author’s investigations on the physiology 
of tumor cells, he has reached the conclusion that 
their unlimited growth in the organism is also the 
physiological consequence of cell injury. Whereas 
the usual regenerative processes, such as, for in- 
stance, wound healing and any cancerogenic proc- 
esses are due to extrinsic factors, the unlimited 
growth of cancer cells is of an intrinsic nature. The 
malignant tumor cell may be characterized as a dis- 
eased and short-lived cell. Even when dead, normal 
cells and cancer cells behave in different ways. 
Whereas the normal cell remains for a long time 
among the living cells in a rather inert state, the 
body of the dead cancer cell is readily hydrolyzed 
and soon disappears, liberating active proteolytic 
enzymes. No wonder that colonies of such cells are 
in a state of continual proliferation. 

On the basis of his own experimental observations 
and those of other investigators, the following theory 
of the pathogenesis of cancer was formed by the 
author. Malignant tumor cells are a variety of the 
normal average tissue cell and as such are present in 
the tissues and organs of every individual. These 
cells have unlimited ability to grow and multiply 
within the most dissimilar parts of the organism, but 
because they are probably very few in number, they 
do not generally proliferate and form tumors. By 
autologous grafting of healthy normal tissue it was 
possible to induce competition among the cell types 
in the graft, whereby those most fitted to adapt 
themselves to the foreign site in the organism would 
survive and multiply. In this way it was possible to 
produce, through natural selection, a cell race which 
finally multiplied at the expense of other cells and 
formed genuine malignant tumors, which cells sup- 
ported the theory that the cancer cell is an ubiquitous 
variety of normal-tissue cell. 

The application of this theory to various phases of 
the cancer problem is discussed. The theory in no 
way conflicts with what is known about cancer; 
rather, it explains many hitherto obscure facts. The 
cancer cell is already present and needs only what 
may be termed a realization factor in order to de- 
velop into a malignant tumor. Old age, chronic 
proliferative activity, infectious disease, and viruses 
are such factors. Proliferation of tissue cells creates 
an environment which is favorable for the multipli- 
cation of the single cells with malignant properties. 
When the number of cancer cells has reached a cer- 
tain minimum they may continue their automatic 
independent growth. The cancerogenic compounds, 
as well as certain hormones, create favorable condi- 
tions for the growth of scattered single cancer cells. 
JoserH K. Narat, M.D. 
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